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ON THE COVER 


T THIS season of the year, the out- 
doors of the northern latitudes beck- 
ons to the hardy few, while the many 
who are not so hardy immure themselves 





in the comforting warmth of their 
homes. Although still far fron being 
classed as a national pastime, skiing is 
fast gaining new followers among young 
Americans. With bountiful snowfall, 
Canada is a mecca for these enthusiasts. 
Our cover picture shows a winter play- 
ground in Mt. Revelstoke National 


Park. 
* 


IN THIS ISSUE 


UR leading article describes an ap- 
f eghires of a new method of grind- 
ing materials to impalpable size. In 
principle, it is very simple. Relatively 


small pieces of the substance to be pul- . 


verized are subjected to the turbulence 
created by directing multiple jets of 
compressed air into a confined space 
from different angles. Hurtled about in 
this maelstrom, the flying pieces collide 
over and over again until they wear one 
another down. Putting the principle to 
work was not so easy, but engineering 
ingenuity solved the attendant prob- 
lems, and grinding with air is now a com- 
mercial reality. The new technique has 
numerous possible industrial applica- 
tions other than the one reviewed. 


T IS a maxim of the oil and gas in- 

dustries that production machinery 
must be capable of running virtually 
without shutdown. A natural-gas trans- 
mission line, for example, operates con- 
tinuously, and the compressors that 
boost the pressure of the gas are 
called upon to function weeks or months 
at a time. To meet this requirement, 
manufacturers have developed machines 
of great dependability. As safeguards, 
they equip them with devices that will 
shut them down if any of the more usual 
troubles arise. Users of these com- 
pressors have come to place such trust 
in them that completely unattended 
operating stations are beginning to ap- 
pear. One of them is described in the 
article that starts on page 39. 


HE world has obtained its time from 

Greenwich, England, in the London 
metropolitan area since 1878. It will 
continue to do so in name but not in 
fact, for the famous astronomical ob- 
servatory is moving from its traditional 
site. In their new location in Sussex, the 
observers will be able to train their tele- 
scopes on the stars without the impeding 
blanket of London fog and smoke. Ad- 
justments will be made in determining 
time to permit sending it out, as before, 
as Greenwich mean time. Page 45. 
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Grinding Tale 
io 
Superfine Size 


A New York Producer Uses 
Blasts of Compressed Air in 
a New Type of Grinding Mill 

to Turn Out Tiny Mineral 

Particles by the Carload 


Walter P. Gillingham 


ISTER, those new fellows are 

grinding talc so fine you can’t 

even see it when they get 
through. And they’re not doing it with 
regular grinding mills, either. They’re 
doing it with air.”” Residents of the 
Gouverneur talc-mining district in upper 
New York State have been talking like 
this ever since the summer of 1948 when 
a new plant built there began to mine 
and process talc. 

Gouverneur Talc Company, Inc., 
owner and operator of the plant, is re- 
ducing talc to micron and submicron 
sizes in a revolutionary type of air- 
powered grinding mill. Looking like an 
oversized doughnut stretched out of 
shape, the mill has no moving parts. It 
mixes crushed and dried tale ore with 
compressed air and lets the pieces knock 
themselves to bits against one another as 
they whirl round and round inside of it. 

How fine is finely ground talc? Well, 
the finest grade put out by Gouverneur 
Talc averages eight-tenths of a micron in 
diameter. A micron is one one-thou- 
sandth of a millimeter or approximately 
one twenty-five thousandth of an inch. 
This means that each particle measures 
only about one thirty-thousandth of an 
inch across. The smallest one visible to 
the naked eye has a diameter of around 
44 microns. Thus an 0.8-micron particle 
of talc would have to grow to a size 55 
times larger than it is before it could be 
seen. 

Who buys finely ground talc? The 
paint industry, for one, which mixes it 
with other pigments to make the best 
house paints available. Makers of ceram- 
ics add it to their products to give 
them high resistance to heat, acids, ther- 
mal shock, and breakage. Cosmetics 
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PHOTO, CONWAY & KITTS, GOUVERNEUR, 


AERIAL VIEW OF PLANT 


This panorama of the Gouverneur Talc Company surface structures shows the 
mine headframe at the left, the hoist house half hidden by trees in the center fore- 


ground, and the milling plant at the right. 


Ore hoisted from the mine passes 


through a gyratory crusher in the headframe, and is then conveyed on a covered 
belt to air-powered grinding mills which reduce it to micron and submicron sizes. 
The cylindrical structures at the milling plant are bins or silos used for storage of 
wet ore from the mine, dried and crushed ore, or finely ground talc. 


manufacturers use it for face powder and 
other toilet preparations. It serves rub- 
ber and insecticide makers as a dusting 
agent and as a filler. Paper, wall plaster, 
putty, oilcloth, linoleum, composition 
flooring, rope, string, textiles, and many 
other products contain varying grades, 
also as a filler. Talc dust helps to turn 
out the wire nails you build your house 
with, the clothes you wear, the candy 
you eat, and the gum you chew. 
Gouverneur Talc Company puts out 
five different grades of ground talc under 
the trade name of NYTAL (New York 
Talc). Three of them—300, 400, and 
500—are produced by air-powered mills. 
The average particle size, as determined 
by the sedimentation method, is 6.0 
microns for the 300 grade, 1.5 microns 
for the 400 grade, and 0.8 micron for the 
500 grade. Those accustomed to classi- 
fying ores and other materials according 
to mesh often find it hard to visualize 
the extreme smallness of such particles. 
Mesh means the number of openings per 
linear inch of screen through which a 
crushed ore will go. For example, ore 
crushed to minus 10-mesh size will pass 
through a screen having ten openings per 
linear inch or 100 openings per square 
inch. In standard ore-dressing practice, 
utilizing mechanical grinding machines, 


a 200-mesh screen is about the finest 
used. 

In comparison, the particles turned 
out by Gouverneur Talc make minus 
200-mesh material look like boulders. 
One micron is 12,500 theoretical mesh— 
theoretical because no one has ever made 
so fine a screen. The 325-mesh size, 
through which 99.9 percent of the proc- 
essed talc must pass, has 44 microns 
per opening and 105,625 openings per 
square inch. It is the finest commercial 
screen available and can hold water 
without leaking. Yet the talc particles 
go through with room to spare. 

Gouverneur Talc is a subsidiary of 
R. T. Vanderbilt Company of New York 
City. It was formed in 1947 when Van- 
derbilt, an organization with extensive 
experience in the industrial-minerals 
field, became interested in a new type of 
grinding mill just put on the market by 
C. H. Wheeler Manufacturing Company 
of Philadelphia. Wheeler had acquired 
the mil] from N. N. Stephanoff, an en- 
gineer who spent years developing and 
perfecting it. When the Wheeler organi- 
zation took over his mill, Stephanoff 
joined the company as technical director 
of its newly created fine-particle-proc- 
esses department. 

Wheeler said that Stephanoff’s “‘fluid 
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energy reduction’”’ mill could reduce talc 
to micron and submicron sizes on a full 
production-line basis. If the claim were 
founded on fact, Vanderbilt reasoned, 
and if the process could be integrated 
with conventional talc-milling machin- 
ery, it would provide a talc fine enough 
to meet the most exacting requirements 
of paint manufacturers and other leading 
industrial consumers. 

Once satisfied that the mill would 
work, Vanderbilt lost no time in acquir- 
ing a tale property at Balmat, N. Y.., 
about 8 miles from Gouverneur and in 
the heart of New York State’s famous 
talc-mining district. Construction was 
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started there in August, 1947, and by 
July, following, a 600-foot vertical, con- 
crete-lined shaft was near completion 
and the first ore had been hoisted. A 
month later the mill, with a capacity of 
200 tons a day, received its finishing 
touches. The initial shipment of finely 
ground ore was made in September, 1948, 


A MILL AND HOW IT WORKS 


Shown at close range, left, is one of the 
Wheeler grinding mills. The insulated 
pipe connection at the bottom is the 
compressed-air inlet. The finely ground 
talc from the mill is carried upward 
through a pipe to cyclone collectors 
mounted above it. At the left of the mill 
is one of the bins that receive ground 
talc from the collectors and discharge it 
into spiral conveyors for transportation 
to storage bins. The diagram shows how 
the mill operates. Ore entering through 
a venturi-type feeder is entrained in 
blasts of compressed air (indicated by 
arrows) that issue from nozzles in the 
reduction chamber. The resultant vio- 
lent agitation of the talc causes it literal- 
ly to pulverize itself through attrition. 
The particles are then carried up and 
around the top of the passage, centrif- 
ugal force throwing the larger and 
heavier ones toward the outside edge 
and on downward to make another cir- 
cuit. As the particles become smaller 
the centrifugal force has less effect on 
them and they work their way inward. 
When they reach the inner edge, they 
are light enough to be withdrawn by the 
air discharge. 


SOURCE OF AIR FOR GRINDING 


An Ingersoll-Rand Class PRE compres- 
sor (below) furnishes operating air for 
the battery of Wheeler mills. A 4-cor- 
ner model, it has two low-pressure cylin- 
ders on the near end and two smaller 
high-pressure cylinders on the far end. 
The machine has a capacity of 7150 
cfm. and discharges at a pressure of 
150 psi. It is driven by a General Elec- 
tric synchronous motor that receives 
4160-volt current from the plant sub- 
station. 


just thirteen months after work began. 

The construction program was carried 
out under the direction of the company’s 
present operating staff consisting of R. S. 
McClellan, vice-president, John Bulger, 
mine superintendent, and J. A. Gustin, 
mill superintendent. Mr. McClellan 
made the original examination of the 
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properties. The plant was built by James 
Stewart & Company, Inc., while the 
shaft was sunk by Underpinning & 
Foundation Company, Inc., both New 
York firms. 

Key unit of the plant is a battery of 
Wheeler mills each of which is made up 
of three sections of cast alloy steel. Put 
together, the parts form a hollow casing 
of variable cross section similar to that 
of a wind tunnel. Assembled, a mill has 
an over-all height of around 8 feet. Its 
outstanding feature is that actual pul- 
verization is effected not by mechanical 
means but by impact and attrition of 
the particles one against another in a 
stream of air. Because grinding is done 
by an “‘elastic’”’ or expansible fluid—in 
this case compressed air—Wheeler calls 
the mill a “fluid energy reduction” mill. 

A reduction chamber in the lower sec- 
tion of the mill has several nozzles placed 
at an angle to the path of the air in the 
mill. Compressed to a pressure of 150 
psi. and heated, the air enters at the 
bottom and rushes through the jets at a 
speed in excess of 1600 feet a second— 
nearly 1100 miles an hour. Inside the 
mill it whirls round and round like a 
gigantic flywheel, maintaining velocities 
of 150 to 400 miles an hour. 

Crushed talc ore enters the mill near 
the bottom through a venturi-injection 
system. Picked up by the air blasts issu- 
ing from the nozzles it is set in violent 
motion. At the same time, talc particles 
already circulating in the mill pass 
through the reduction chamber at high 
speed. Under the furious agitation of the 
jets of air, the fast-moving particles 
bombard one another with machine-gun 
rapidity—break one another to bits. 

Leaving the reduction chamber, the 
particles flash upward and around at 
velocities ranging from 200 to 600 feet a 
second. Although there is never more 
than a few pounds of talc in the mill, the 
speed at which the particles travel is so 
high that as much as 6 tons will pass a 
given point in one minute. Each time a 
particle moves through the chamber it 
gets smaller, and it may have to make 
1500 to 2500 round trips before it reaches 
the proper size. Most of the grinding is 
done in the reduction chamber, but some 
is due to attrition of particles as the talc 
circulates through the remainder of the 
mill. 

Withdrawal of the finished product is 
effected in a unique manner. As the mill 
operates, air is continually being ex- 
pelled through an exit located in the in- 
side wall in the top section. Each par- 
ticle passing by this exit is subjected to 
two forces: (1) an inertia force attribut- 
able to its kinetic energy which tends to 
keep it on its course, and (2) the drag of 
the departing air which tries to divert it 
from its path and take it from the mill. 
Inertia acts on the mass of the particle; 
drag acts on its surface area. As the 
particle becomes smaller and its mass de- 
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creases, the inertia force naturally gets 
smaller. The drag also decreases but not 
as fast as does the inertia force. When 
the drag of the air issuing from the outlet 
overcomes the energy force of the mov- 
ing particle, the bit of talc, ground to 
size, leaves the mill. Other larger and 
heavier particles, having more kinetic 
energy, do not succumb to the drag of 
the departing air and continue to re- 
circulate in the mill until they have been 
reduced to proper size. 

After leaving the mill and being sepa- 
rated from the air that carries it, the 
ground talc is gathered by two spiral 
conveyors which carry it to a cross-col- 
lecting spiral conveyor. Delivered toa 
Fuller-Kinyon pump, it is then sent 
through a pipe line to four finished-prod- 
uct bins or “‘silos’”’ of 400-tons capacity 
each. 

Before compressed air is fed to the 
Wheeler mills it is heated to give it 
greater velocity. Increasing the pressure 
of the air to make it go faster through 
the nozzle will work only up to a certain 
point, which engineers call the acoustic 
velocity; that is, when the speed of the 
air equals the speed at which sound will 
travel in that air. Beyond that point an 
increase in pressure will increase the total 
weight of air flowing through the nozzle 
but will not increase its velocity. Heat- 
ing the air, however, raises the acoustic 
velocity and permits the air to emerge 
from the nozzle at higher speed. 

All the air needed to operate the bat- 
tery of mills is furnished by an Ingersoll- 
Rand PRE 2-stage, 4-corner compressor 
with a capacity of 7150 cfm. at 150 psi. 
discharge pressure. An efficient filter 
system on the intake makes sure that no 
stray talc dust or other foreign matter 
will get into the compressor cylinders. 


Incoming air first goes through a dry- 
type separator made of American Air 
Filter Company’s Airmat filter paper. 
Any dust or other material still remain- 
ing in the air is then removed by passing 
it through two oil-bath-type filters 
(American Air Filter Company Cycoils) 
housed on the roof of the plant. 

“‘How do you measure a particle for 
correct size when you can’t even see it” 
is a question often asked by visitors. In 


COMPRESSED AIR MAGAZINE 












































dry- 
Air 


per. 
ain- 
sing 
ters 
ils) 
for 
it” 
In 


INE 


MINING THE TALC 


answer, company Officials lead the way to 
the plant’s laboratory and point to what 
is known as the Fisher Sub Sieve Sizer. 
A measured amount of ground talc, com- 
pressed by hand into a small section of 
tubing, is placed in the instrument and a 
stream of compressed air forced through 
it. A column of water, whose height is 
controlled by the rate at which the air 
passes through the sample, indicates in 
microns on a chart the average diameter 
of the particles. 

Other instruments in the laboratory 
revea) additional facts about ground 
talc. One measures the viscosity of paint 
samples made with the talc. Another 
indicates the power of tale to reflect 
light. NYTAL usually has 87-95 percent 
reflectivity; that is, that much of the 
light falling on it is reflected back to the 
measuring device. Still another shows 
how much oil is needed to wet down a 
certain amount of each grade of talc, 
something a paint manufacturer must 
know to mix paints. These and certain 
chemical tests are made on hourly 
samples of the mill output, as well as on 
specimens taken at the mine both be- 
fore and after the ore is produced. 

For manufacturers who do not require 
tale ground extremely fine, the company 
puts out NYTAL 100 and 200 which are 
not measured in microns. They are 
made in the ordinary manner by grind- 
ing the crushed and dried ore in a 10- 
foot by 66-inch Hardinge pebble mill. 





Using a modified room-and-pillar method, rooms are mined out of the dipping 
veins, leaving enough ore between them as pillars to support the roof. Drilling in 
the ore and the enclosing rock is done with Ingersoll-Rand JB-4 Jackhamers 
equipped with 1!4-inch standard steel Jackbits. Shown at the top-left are two drill 
runners driving a development heading with Jackhamers mounted on Jacklegs. 
The man at the left is utilizing a plank rest in putting in bottom holes. All holes are 
driven to a depth of 6 feet with single lengths of steel. In the central illustration 
a miner is drilling block holes for blasting large chunks of ore so that they will 
pass through the openings in the grizzly and fall into a loading pocket underneath. 
In the background is anI-R 2-drum, 7!4-hp. slusher hoist that furnishes power for 
scraping ore to the grizzly. The bottom view shows a miner operating another I-R 
hoist mounted on a platform above a haulageway. It slushes broken ore from a 
stope to a chute that loads it into mine cars. 
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After classification in a Raymond Whiz- 
zer air separator working in a closed cir- 
cuit with the mill, the material is 
screened to eliminate any foreign matter 
introduced accidentally and is pumped 
to the finished-product bins. 

Both the output of the Wheeler mills 
and of the Hardinge is shipped from the 
plant in self-sealing paper bags. The talc 
is drawn as needed from separate storage 
silos by a Fuller-Kinyon rail-mounted 
pump with a capacity of 30 tons per 
hour. Sent to a St. Regis Paper Com- 
pany automatic packaging machine, it is 
packed 50 pounds to a bag which, when 
filled, falls onto a conveyor that carries 
it to a waiting boxcar. Occasionally a 
boxcar is lined with paper and loaded 
with bulk material. 

Three deposits on the Gouverneur 
Talc property form its present and future 
sources of ore. They occur in the form of 
parallel veins varying from 15 to 80 feet 
in thickness and dipping at approximate- 
ly 45 degrees. Two of them outcrop on 
the surface. One of these, the American 
Vein, had been worked before the com- 
pany acquired the land. The largest of 
the ore bodies does not outcrop. Oddly 
enough it was found by miners of the St. 
Joseph Lead Company. While looking 
for new deposits of zinc ore in their near- 
by Balmat Mine, they ran into the un- 
derground body of tale. At Vanderbilt’s 
request, St. Joseph Lead mined a 90- 
ton “‘sample”’ from different parts of the 
vein and sent it to Wheeler’s laboratories 
in Philadelphia for grinding tests. Van- 
derbilt then secured the rights to the 
hidden or main ore body as well as to 
the two outcropping ones. So far, most 
of the production has come from the 
American Vein, but in future the main 
ore body will be the principal source of 
supply. Development work was started 
in July, 1948, and mining shortly there- 
after. Present output is about 200 tons a 
day, with two shifts working. 

When Gouverneur Talc moved onto 
the property the old workings in the 
American Vein consisted of an inclined 
shaft and eight levels, all of which were 
flooded. Company officials hit upon a 
novel means of unwatering them, as 
follows: On the 300-foot level of the 600- 
foot vertical shaft that was sunk some 
distance from the old.inclined one, they 
installed an air jet with a discharge pipe 
leading to the surface. Then they drove 
a tunnel from that level toward the old 
workings. When within some 40 feet of 
them, they pierced a hole through the re- 
maining barrier with a diamond drill. 
When water began to flow into the pipe 
system in the new shaft the air jet was 
turned on, causing the water to rush up 
the discharge pipe to the surface. When 
its level had dropped to about the 150- 
foot mark, unwatering was finished by 
pumps located on the 300 level. 

Each of the two levels of the new shaft 
—the 300 and the 500—has a loading 
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MINE AIR COMPRESSOR 
Air for operating rock drills, slusher hoists, etc., in the mine comes from this In- 
gersoll-Rand Type XRE compressor. A 2-stage machine having a capacity of 1000 
cim., it discharges at 110 psi. and is driven by a General Electric 200-hp. syn- 
chronous motor. The air is stored in a receiver and is carried down the shaft into 
the working areas by a 6-inch pipe line. 


pocket with a capacity of 125tons. Ore 
is dumped from mine cars onto a grating, 
with 10-inch openings, located above 
each loading pocket. From there it goes 
into a 3-ton measuring pocket and then 
into a 3-ton self-dumping skip which 
raises it to a 25-ton bin in the head- 
frame. From there, after being reduced 
to 1-inch size in a 3-foot-diameter Tray- 
lor gyratory primary crusher, it is car- 
ried by a 20-inch conveyor belt to three 
100-ton wet-ore storage bins in the mill- 
ing plant. 

Ore is drawn as needed from the wet- 
ore storage bins for crushing and screen- 
ing. Undersize is put through an oil- 
burning Ruggles-Coles drier, a huge 
rotating cylinder 5 feet in diameter and 
30 feet long, before it is crushed in a 
Symons short-head cone crusher and de- 
livered by means of bucket elevators and 
spiral conveyors to four 400-ton dry-ore 
storage bins or silos. From the latter the 
material is withdrawn—frequently from 
several at once for blending purposes— 
by vibrating feeders and goes by spiral 
conveyors and bucket elevators to a dry- 
ore surge bin. Some of the ore removed 
from this bin travels in spiral conveyors 
to individual feed bins which serve the 
Wheeler mills. The remainder is sent by 
way of a 5-ton-capacity feed bin and a 
constant-weight feeder to the Hardinge 
pebble mill. 

Most of Gouverneur Talc’s production 
has, up to date, been used by paint and 
ceramic manufacturers east of the Mis- 
sissippi River as a filler and extender in 
oil-base paints (principally white outside 
paints), as a pigment for cold-water 
paints, and in the making of ceramic 
whiteware such as semivitreous table- 
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ware, electrical porcelain, high-frequen- 
cy insulators, and glazed wall tile. 


In both these industries, particle gin. 
and shape, uniformity of chemical] com. 
position, and color are of the utmost jn. 
portance. The ceramic industry ig py. 
marily concerned with these factors fron, 
the standpoint of product control—to hy 
sure the things turned out will have th 
physical qualities to do the jobs fy 
which they are intended. In the cage of 
the paint manufacturer, particle size anq 
shape greatly influence hiding powe 
spreading power, and oil absorption of 
the finished paints. 

The extreme whiteness of the talk 
mined in the Gouverneur district insure 
paints with excellent hiding power, and 
the fineness of the particles produced by 
the air-powered mills gives better te. 
ture. Further, because they are round 
instead of angular they are less prone to 
agglomerate which, together with thei 
smallness, largely prevents settling » 
common in mixed paints, something that 
anyone who has stirred the sludge in the 
bottom of a can of paint can well ap. 
preciate. 

Fine grinding is becoming increasingly 
important to industry in general. Only 
a few years ago, 325-mesh or 44-micron 
size was thought to be very fine. Today, 
some industries consider particles aver. 
aging 3 to 5 microns to be medium 


DRAINING THE MINE 

Installed on the 300 level is this Ingersoll-Rand 1/4-hp. Motorpump with a capacity 
of 150 gpm. under a head of 28 feet for removing water that drains from a nearby 
stope. Fitted with a ball-float control that starts and stops the motor with changes 
in water level, it automatically transfers water to a sump from which it is lifted to 
the surface by another I-R Motorpump with a capacity of 250 gpm. under a head of 
400 feet. A third, large-size Motorpump on the 500 level delivers water from a 
sump located there to the one on the 300 level. A standby unit with a capacity of 
240 gpm. at 700 feet of head is stationed on the 500 level to lift water to the surface 
should the other pumps fail to operate. 
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HARDINGE PEBBLE MILL 


This is the mill that grinds talc to above-micron sizes. The Raymond air separator 
above it divides fine from oversize talc and chutes it to a bin. The oversize is re- 


turned to the mill for further grinding. 


ground. Others are asking for sizes as 
small as 0.1 micron. One reason for this 
is that chemists and engineers have 
found that fine grinding gives many ma- 
terials new properties or greatly changes 
their existing properties. For instance, 
the rate of chemical reaction between 
solids and liquids or gases is speeded up 
remarkably when the solid is finely 
ground because its exposed surface area 
is greater than it would otherwise be. If 
you reduce one cubic foot of material (6 
square feet of surface area) to 0.5-micron 
size you will end up with a surface area 
of more than 80 acres. This principle is 
applied in our modern catalytic-cracking 
process used by petroleum and gas in- 
dustries. 

The air-powered units can do more to 
industrial materials than just reduce 
their size. Because the atmosphere in the 
mill can be controlled, conditions inside 
the mill can be altered to suit the nature 
of the material being processed. Thus 
many chemical and physical changes can 
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be brought about during grinding. A 
chemical reaction can be established or 
one prevented from taking place. Metal 
oxides can be reduced to metal, or the 
metals oxidized; one substance can be 
coated with another, either solid or 
liquid; and materials can be dehydrated, 
as well as mixed and blended. 

Grinding of foodstuffs such as cereal 
grains, peas, beans, etc., results in an 
end product with unusual keeping quali- 
ties. For instance, about seven years ago 
some fresh peas were ground in a fluid- 
energy mill. The resultant powder has 
been kept in a friction-top container 
since then, with no special aitempt to 
maintain a tight seal or to preserve the 
contents in any way. Mixed with water, 
it tastes and smells like fresh peas. Even 
the original green color remains. 

By using refrigerated air in the 
Wheeler mill it is possible to reduce sub- 
stances with low melting points to pow- 
der form—substances that cannot easily 
be ground by mechanical means. Cocoa 


nibs, containing 53 percent cocoa butter 
and melting ai about 81°F., will melt if 
rubbed between the fingers. By the use of 
refrigerated air, and by taking advan- 
tage of the slight cooling effect of the air 
as it expands upon issuing from the noz- 
zles in the reduction chamber, the nibs 
can be ground exceedingly fine. The cool- 
ing effect of the air more than offsets any 
heat induced by friction as the particles 
impinge against the walls of the mill. 
The same thing applies to other low- 
melting-point materials such as fatty 
acids, glycerides, and cocoanut meat. 

More than 1000 different substances 
have been ground in the Wheeler mill. 
These include insecticides and fungi- 
cides, cork, wood, herbs for medicinal 
purposes, grains, vegetable and food 
products, minerals as hard as corundum, 
iron ore, metals such as aluminum, cast 
iron, and lead, and many others. In fact, 
the list is so long that the problem re- 
solves itself into eliminating the few not 
suitable for grinding in the mill. 

Gouverneur Talc Company has the 
largest installation of the new mills in the 
country. Other planis are successfully 
grinding paint pigments, insecti-ides, 
and other materials. The results accom- 
plished by the method, as proved by the 
mills in service, indicate that more and 
more industries will in future toss their 
fine-grinding problems into a stream of 
air and let them knock themselves to 
bits—very tiny bits, indeed. 


OPERATING PERSONNEL 


Here are the men responsible for the 
construction of the new plant and for its 
operation. Left to right: John Bulger, 
mine superintendent; J. A. Gustin, mill 
superintendent; and R. S. McClellan, 
vice-president and general manager. 


37 



















































and splitting. 































Operators calk large checks and splits 
in ties before spraying on the sealing 
compound. 





After ten years of service this creosoted 
main-line tie shows severe checking 





Badly damaged tie coated with the 
sealing compound to retard further 
checking and decay. 


RAILROAD tie lying in its bed of 
ballast has to bear more than just 
the pounding weight of trains passing 
over it. Water, plants, and minute or- 
ganisms cause it to decay. Hot cinders 
from coal-burning locomotives scorch it. 
Weathering causes it to check and split. 
Eventually it must be removed. 

The Erie Railroad used to get ap- 
proximately ten years of service from a 
sleeper before rot and mechanical failure 
forced its replacement. In 1914 the road 
started the practice of applying creosote 
under pressure to its ties to make them 
more resistant to decay. This treatment 
lengthened their average life to 23 years. 
Since then the chief causes of renewal 
have been mechanical wear and splits. 

A sleeper develops checks and splits 
because its top half is exposed to dif- 
ferent climatic conditions than its bot- 
tom half. Ballast usually keeps the 
lower face and sides somewhat moist. 
The upper surface, on the other hand, is 
alternately drenched by rain, swept by 
wind, or baked by the sun. It shrinks 
and swells under these changes, while 
the bottom remains about the same in 
size. This sets up severe stresses that 
lead to checking of the top face. Later, 
these checks become splits which, 
through the wedging action of dirt and 
ice, extend progressively deeper into the 
tie, exposing to decay wood that has not 
been creosoted. 

B. Blowers, chief engineer of mainte- 
nance of way of The Erie Railroad, con- 
ceived the idea that some sort of a 
**roof’”’ on a sleeper would minimize the 
effect of checking caused by rain and 
sunshine. His plan was to apply a coat- 
ing directly to the upper surface to en- 
able it to resist the elements in the same 
manner as does a built-up roof. To give 
it the desired protection, a compound for 
that purpose would have to adhere to 
creosoted wood, remain sufficiently plas- 
tic under normal temperature changes to 
expand and contract with the wood, and 
heal itself if broken. 

Blowers explained his idea to Koppers 





Compressed air for operating the spray 
equipment was supplied by this Inger- 
soll-Rand Crawl-Air compressor. 


Roofs for Railroad Ties 





Company, which set its Technical De. 
partment to work on it. Twenty-two 
sealing compounds were developed jp 
an effort to meet the requirements, ang 
of these, No. 16 was selected as the one 
best suited for field testing. In October, 
1947, the top face of every tie lying with. 
in a -mile section of the Erie’s main. 
line track near Greenville, Pa., was 
covered with that material. It was ap- 
plied by spraying by means of an Alemite 
pump operated with air under presgure 
supplied by a crawler-mounted com. 
pressor. A platform mounted on the 
back of the latter carried the pump anda 
drum of the compound, the unit moving 
along the tracks under its own power as 
the work progressed. 

Operators used long-handled guns to 
spray the compound onto the ties, 
Shields laid over the rails prevented 
them from becoming spattered, and the 
men made a special effort to keep the 
ballast clean. Following application, the 
coating was spread by a soft brush io fill 
deep checks and splits and to make cer- 
tain that the openings between the tie 
and the tie plates were sealed. It was not 
necessary to clean out checks and splits 
before spraying, air issuing from the noz- 
zle being sufficient to blow away all dirt 
before the compound hit the tie. 

Erie’s test section has remained in 
good condition for more than two years, 
and the coating has adhered to the creo- 
soted wood. When first put on, it formed 
a tough outer film that stayed plastic 
throughout temperature changes rang- 
ing from zero to 96°F. Beneath the sur- 
face the compound remains pliable at 
any temperature, it is claimed. In ad- 
dition to reducing checking and split- 
ting, the coating is expected to help pre- 
serve the decay-resisting effect of creo- 
sote by retarding evaporation of its 
lighter, more volatile fractions. 

Future plans of The Erie Railroad 
call for experiments in which the area 
under the tie plates also will be similarly 
protected before the plates are installed. 
This will keep the area dry and exclude 
abrasive material through which the 
cutting action of the plates on the tie is 
aggravated. In this test the coated ties 
will be covered with fine gravel to pre- 
vent exposure of the compound to the 
weather and to shield it and the tie from 
hot cinders. 

Although not enough time has elapsed 
to properly evaluate the results, it is be- 
lieved that the lengthened service life of 
the treated ties well justifies the expense 
involved. According to Mr. Blowers, if 
each one lasts two or three years longer 
than it now does, that will more than pay 
for the cost of “‘roofing.”’ 


Condensed from an article appearing in the De- 
cember, 1949, issue of ‘‘Modern Railroads.’’ 
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Unattended Texas Compressor 
Pumps Ten Million Cubic Feet 
of Gas Daily into Northern 
Natural Pipe-Line System 


O years, N A SLIGHTLY elevated section 
he creo- (): the vast Panhandle prairie in 
formed northern Texas stands a small, 
plastic § gray building in the center of a wire- 


S rang- 
che sur- 
able at 


fenced enclosure perhaps an acre in area. 
Though there are few signs of human 
habitation within several miles of it, 































In ad- there are plenty of cattle, for this part of 
1 split- § the gently undulating expanse lies within “ON THE LONE PRAIRIE” 
ry pre- the borders of one of the largest ranches in The os ye gaia t ae (top) in the ———— ae ean: is 
~ creo- ild- sever iles off a main highway and is norm visited only once a day. Neverthe- 
of its ptt 9 Macey a less, the Ingersoll-Rand Type KVG ap i het mor 4 that it houses (above) 
: runs continuously, boosting the pressure of gas drawn from ten wells in the general 
: Borger and Pampa and drive for 3 or 4 area and starting it on its way northward through the transmission system of the 
ailroad miles. The chances are a hundred to one aeenee ast ypetne Mechanical — we —_ the — 
e area : : ; ressor down instan something goes wrong. From a telephone transmitter 
nilarly atc a ad ae ies fin white circle) hanging near the i nf vl a circuit extends 6 miles to the 
talled : Ae : Skellytown main-line pumping plant, where an employee listens in on a receiver 
j improved and has its rough spots, and if every half hour for the sound of the running machine. If, as rarely happens, the 
xclude it. has rained recently you had better line is silent, someone is sent to the Burnett station to determine the cause of the 
h _the walk or at least take the precaution of trouble and to restart the compressor. 
, tie 16 going by truck. 
2d ties The road is destined to remain poor or takes off the gas so it can be put to use. feeder lines connected to gas wells in the 
O pre- even to get worse, for the tenant farmer So far as appearances go, the solitary surrounding area, increases its pressure, 
to the wants it that way. He says it deters building on the rise of land might be un-_ and transmits it 6 miles to a main-line 
> from hunters from overrunning his land and__used, for its doors and windows are compressor station of the Northern 
perhaps inadvertently reducing the cow closed. As you approach it, however, Natural Gas Company at Skellytown. 
apsed population. On your way in you passa _ you can hear the rhythmic exhaust of a_ From there it starts northward toward 
” be- small wooden structure that was once a_ gas engine. Any experienced oil or gas- points of consumption that may be as far 
life of school but is now abandoned. Occasion- field man could have told youthatsucha away as St. Paul or Minneapolis, Minn. 
pou ally you see a pipe extending above machine was inside because he would The unusual thing about the outpost 
rs, if ground, and usually there is a fence have noted the characteristic exhaust compressor plant is that it is almost 
onger around it. These pipes are outlets of pipe protruding from the roof and en- wholly unattended. Each morning some- 
n pay natural-gas wells, for this area is within cased by a silencer. Within the transite- one from the Skellytown station visits it 
the fabulous Texas Panhandle gas and _ sided structure is an Ingersoll-Rand to check the cooling water and the lubri- 
— oil field. Each well is connected to an Type XVG, 300-hp., gas-engine-driven cating oil and to change the chart in the 
3 underground network of piping that compressor. It takes in gasfrom various instrument that records the volume of 
\ZINE 39 





FEBRUARY, 1950 











> OU T -& 


PAULLINA 
COMPRESSOR STATION 





















%, 





SO. SIOUX CITY  goncy 
COMPRESSOR STATION 





nee eRe aS XK aA 


SCHUYLER 





| 
DAK OTA | 


YANKTON O-.__ PGAYVILLE 
a 


HOOPER 4 
COMPRESSOR STATION 








| new vs lowaTonna QMANTORVILLE 
TER 
WELCOME A SEXRON 
COMPRESSOR STATION LAKE crvsTaL; DODGE CENTER 
‘ TRUMAN AREMONT 


LANEFELD a FAIRMONT — weLis: en 
Ld 

x F 
whee om Pa 


ITHWOOD 
ESTHERVILLE 


















BERESFORD 









WEBSTER CiTY 








csc 
WEST POT 
ScRIBNER OL —OUEMLIn tana ENA wooowaRo OGDEN 
HOOPER” HAMLINO vant COMPRESSOR STATION 
ExIRA O 











WALNUT Q GAMES. O eae > 
a 

























COLUMBUS . “/ DATLANTIC 
uur “OGRISWOLD = OAKLAND 
ODAVIO CITY OOARLAND COMPRESSOR STATION 
RISING CITY 
Sats § wano0 of oy 
OSCEK AQ ASHLAND Off ATTSMOUTH 
STROMSBURG O OLOVISVKLE 
ain oeee bwEEPinG| WATER 
STAPLEHURST O OMANLEY 
scwanoo-\ LiNCOLNO O MURDOCK 
O EL MWwOOD 
cei PALMYRA 






MINNESOTA | 


-—_—__—.... 





NSETT 
MANLY VENTURA 
COMPRESSOR STATION 








R 
LAKE CITYO 
— LOMRVILLE x, & | oparton | O W A 
x HARCOURT BOXHOL 












COMRRESSOR STATION 
CS 





“ O AUBURN 
BEATRICE WHLBER O r Pf ecatrice 
COMPRESSOR STATION P.rmouTHO 
fa 


VE SPRINGS ° MuMBOL! 
=) 


» \ 
- DTABLE ROCK 
Owrmore OPawnee CITY 














DEHYDRATION PLANT 


PAWNEE ROCK a 
: 





MULLINVILLE 
—— TB comPRESSOR STATION 


BUSHTON 
COMPRESSOR STATION 







CLIFTON 
COMPRESSOR STATION 























eeaver OK L 


COMPRESSOR STATION 





COMPRI 
AND DEHYDRATION PLIANT 
' 
TEXAS PANHANDLE 
GAS FIELD 
4 


‘ 

BURNETT 

GATHERING STATION 
~~ 












, 

J 
SUNRAY 
—ESSOR STATION 


\ 






















SKELLYTOWN 
> COMPRESSOR STATION 
‘AND memes | PLANT 


‘. 








MCCONNELL 


ee ™S.. GATHERING STATION 


A HOM A 








MISSOURI 











LEGEND 
<> GAS FIELOS 
© TOWNS SERVED BY NON SUBSIDIARY COMPANIES 
@ TOWNS SERVED BY SUBSIDIARY - PEOPLES NATURAL GAS CO 


@ GATHERING STATION 

@ COMPRESSOR STATION 

@ SULPHUR REMOVAL PLANT 

@ GASOLINE PLANT 

(0) DEHYDRATION PLANT 
TRA 








[25 TOWNS SERVED BY NON SUBSIDIARY COMPANIES (WITH MIXED Gas) 


LINES OF NORTHERN NATURAL GAS COMPANY 














The main line runs northward from Skellytown, Tex., and 
forks near Lincoln, Neb., into two branches that extend to 
the St. Paul-Minneapolis area. It is made up of 1947 miles 
of pipe that ranges from 16 to 24 inches in diameter. 
Secondary delivery lines and gathering lines in the gas 
fields bring the length to more than 4000 miles. This in- 
cludes the lines of a subsidiary, Peoples Natural Gas Com- 
pany, which operates in certain communities in Nebraska, 


DISTRIBUTION SYSTEM OF NORTHERN NATURAL GAS COMPANY 





Kansas, Iowa, and Minnesota. The gas leaves Texas under 
500 psi. pressure and reaches 750 psi. between Sioux City, 
Iowa, and Minnesota. Sixteen booster stations spaced along 
the main line house 139,310 horsepower of compressors, 
and additional machines on gathering lines total 5230 hp. 
The locations of the Burnett and McConnell gathering-line 
stations, with which the accompanying article is chiefly 
concerned, are shown at the lower left. 
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fuel gas burned in the engine. Aside from 

this brief daily inspection, the machine 
chugs away around the clock with no 
one anywhere near it. That it can do 
this, month after month and virtually 
without interruption, is of course a 
tribute to the dependability of the ma- 
chinery. The building and its contents 
represent an investment of approximate- 
ly $50,000. While this is not a tremen- 
dous sum in terms of modern industry 
equipment financing, it is certainly 
large enough to warrant protection. It 
is significant that the plant’s safeguards 
are entirely mechanical and that they are 
considered sufficiently trustworthy to 
permit doing away with human super- 
vision. 

For the present, the little station is 
not highly important in the operation of 
the Northern Natura] Gas Company 
system—it feeds into the main line only 
asmall fraction of the total gas supply. 
It is, however, a symbol of things to 
come and marks the beginning of a 
trend. In the Panhandle, as well as in 
other Southwest fields from which heavy 
and rapidly increasing volumes of gas are 
being withdrawn, the day is approaching 
when many gathering-line booster sta- 
tions will be needed. When that time ar- 
rives, scores or even hundreds of these so- 
called automatic compressor plants will 
probably come into service. It is obvious 
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that economy resulting from the elimina- 
tion of labor-attendance costs will favor- 
ably affect the price ultimate consumers 
in the North and East will pay for de- 
livered gas. 

To explain why increasing numbers of 
these field booster stations will be needed 
in the future, let us review briefly the 
history of the Texas Panhandle. This 
enormous natural-gas and petroleum 
reservoir, which underlies all or parts of 
the counties in the tier north of Amaril- 
lo, was first tapped in 1919. Its discovery 
came about through field work done in 
1908 by Charles H. Gould, then professor 
of geology at the University of Okla- 
homa. While investigating possible 
sources of water supply for the U. S. 
Reclamation Service, he noticed a geolog- 
ical structure that was favorable to the 
accumulation of oil or gas. This elon- 
gated anticline or dome of sedimentary 
strata rests on top of a buried granite 
mountain range, called the Amarillo 
Mountains, which extends southeast- 
ward into Oklahoma, where it rises to the 
surface as the Wichita Mountains. 

The first test was begun in 1916 after 
M. C. Nobles, an oilman, had asked 
Professor Gould if he knew of a likely 
place to drill. A well put down for the 
Amarillo Oil Company on the Masterson 
Ranch, 28 miles north of Amarillo, 
struck a flow of 15,000,000 cubic feet of 
gas a day at a depth of 2605 feet on May 
11, 1919. Gas was then of little value in 
that rather remote area, and further 
drilling was done in search of oil. Those 
efforts were rewarded on May 2, 1921, 
when the Gulf Oil Company brought in 
a small producer on the Burnett Ranch 
in Carson County, which happens to be 
the location of the booster compressor 
plant in which we are primarily inter- 
ested. The first important oil yield was 
obtained by the Phillips Petroleum Com- 
pany near Borger, but not until 1926. 

The latter discovery touched off a real 
boom, and development of the field was 
rapid thereafter. At one time the town of 
Panhandle, which was then the closest 
railroad point to the center of activity, 
was handling more freight than any 
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other place on the Santa Fe Lines, with 
the exception of Chicago. A branch was 
subsequently run to Borger. The drilling 
campaign gradually outlined the limits 
of the productive area, and they are now 
well defined. The field covers 2180 
square miles (twice the size of the State 
of Rhode Island) and has an extreme 
length of 120 miles. 

Gas was first piped from the field in 
1920 to supply Amarillo. In 1926 a line 
was laid to Wichita Falls and other near- 
by Texas communities. A year later, 
Lubbock, Plainview, Midland, and 39 
other towns in the Panhandle were given 
service and a separate line was run to 
Fort Worth and Dallas. Gas was first 
exported from the state in 1928 when 
three lines were built northward and 
eastward to serve areas around Denver, 
Colo., Wichita, Kans., and Kansas City, 
Mo. The last-mentioned artery was 
afterwards extended to Detroit, Mich. 
In 1930-31 were launched two more in- 
terstate systems, with their terminals at 
Chicago, Il]., and Minneapolis, Minn. 
Within the past three years a second line 
has been laid to Denver and one has 
reached Los Angeles, Calif. 

Some gas has, then, been withdrawn 
for 30 years, and for around two decades 
extraction has been heavy, especially 
since all the interstate lines have been 
continually increased in carrying ca- 
pacity and extended to serve addition- 
al sections. During the past four or five 
years the rise in consumption has been 
especially pronounced. Were it not for 
the fact that the lines running eastward 
and northward also take gas from the 
Hugoton Field—the world’s largest— 
which lies just north of the Panhandle, 
the latter would probably be well-nigh 
depleted by now. As it is, the rock pres- 
sure, which was initially 430 psi., has 
dropped until, in different areas, it 
ranges from 400 to as little as 140 psi., 
with the weighted average around 250 
psi. In addition to the pipe-line with- 
drawals, other large volumes of gas have 
been and are being burned to make car- 
bon black. While most of it is of the 
“sour” variety that is unsuitable for use 


More than 100 million cubic feet of gas at 200-220 psi. pressure comes into this 
station daily through gathering lines and is boosted to 500 psi. and started on its 
way northward. The 300-foot mast is part of an FM radio-telephone communication 
network that covers the pipe-line system, with equipment in nineteen fixed loca- 


tions and on 66 passenger cars and trucks. 





as domestic fuel unless treated for the 
removal of sulphur, its extraction, never- 
theless, accelerates the rate of the pres- 
sure decline. 

Originally, the pressure under which 
the gas was confined in the ground was 
sufficient to push it through field gather- 
ing lines into main transmission lines and 
even through the latter for considerable 
distances. For one thing, the pipe then 
available was not strong enough to with- 
stand higher pressures. For another, the 
demand for gas was so light that a vol- 
ume adequate to serve all customers 
could be delivered a good many miles 
without raising the pressure. 

However, as the use of natural gas as 
fuel grew in popularity and the number 
of consumers increased, it became nec- 
essary to recompress the gas at one or 
more points along the lines and thereby 
push a greater quantity through pipe of 
a given size. As still more customers 
were added, compressor stations were 
spaced at closer intervals, and in some 
stretches lines were “‘looped’’; that is, a 
second string of pipe was laid alongside 
the first one, thus making it possible to 
transmit more gas without raising the 
pressure. Looping, if continued, results 
in a through dual line, and some opera- 
tors have carried the practice so far that 
they have such transmission systems. 
Another means of increasing the volume 
of gas carried is to raise the pressure, and 
there has been a definite tendency in this 
direction as a result of improvements in 
the metallurgy of the steel entering into 
the pipe and also in the technique of 
making pipe. 

Thus, while there has been a steady 
trend towards higher main-line trans- 
mission pressures, the field pressureé—as 
we have seen—has been gradually de- 
clining. Because the compressors in the 
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first main-line station that send the gas 
away from the field are designed to 
handle a certain volume at a given com- 
pression ratio, they cannot do their pre- 
scribed work unless the gas they receive 
from the field is under sufficient pressure 
to meet their minimum intake condi- 


tions. It is obvious, therefore, why 
booster stations have to be set up to in- 
crease the pressure at which the gather- 
ing lines deliver the gas from the wells. 

This is not a new state of affairs. Field 
booster stations have been in service for 
some time not only in the- Panhandle 
Field but in others. However, until re- 
cently they have all been under human 
supervision throughout the 24-hour day. 
It is apparent that the need for them 
will grow as well pressures continue to 
decline and transmission pressures to 
rise. This will impose continually 
mounting financial burdens on pipe-line 
transmission companies. The answer to 
the question as to how to keep operating 
costs at a minimum seems to be the un- 
manned, automatic station. For that 
reason the isolated little building on the 
Burnett Ranch is of more than ordinary 
interest to gasmen right now. 








With this background sketched in, we 
will take a closer look at the Northern 
Natural Gas Company’s operations and 
see how this new robot-type compressor 
station fits into them. The transmission 
line was projected in 1929 with the idea 
of delivering natural gas to Omaha, Neb. 
Construction was begun in 1930, and 
service was extended to St. Paul in 1933. 
It was originally planned to operate the 
line at a maximum pressure of 350 psi., 
which, it will be noted, was considerably 
under the initial Panhandle Field well 
pressure of 430 psi. Engineers designed 
the line to carry 215 million cubic feet of 
gas a day, but the board of directors cut 
the volume to 200 million, demonstrating 
that it failed to foresee the ‘huge future 
demand for gas fuel in the territory that 
was to be served. 

From that beginning the company has 
more than doubled its transmission facil- 
ities and is in the midst of an expansion 
program that will continue through 
1951. Between 1945 and the end of 1948 
expenditures of more than $40,000,000 
for pipe lines, compressor stations, gas 
wells, etc., increased the system capacity 
from 243 million to 425 million cubic feet 
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per day. Last year’s construction budget 
carried $13,845,000 to bring the load to 
470 million cubic feet. It is planned to 
spend an additional $52,000,000 in 1950 
to reach a daily capacity of 600 million 
cubic feet. 

As of January 1, 1949, the system was 
delivering gas directly and indirectly to 
560,000 consumers in the states of Kan- 
sas, Nebraska, Iowa, South Dakota, and 
Minnesota. They were located in 222 
towns and cities having a combined 
population of 2,054,000. Gas sales in 
1948 aggregated 133.7 billion cubic feet, 
an increase of 23 billion over 1947. Of 
the total, 113.7 billion cubic feet was 
bought at town borders by 31 gas utili- 
ties for resale or consumption; 17.7 
billion cubic feet was retailed direct to 
customers, mostly industries; and mis- 
cellaneous and field sales accounted for 
2.3 billion cubic feet. 

Northern draws about 60 percent of 
its gas from the Hugoton Field in Kan- 
sas and Texas, 31 percent from the 
Texas Panhandle, and the remainder 
from Pawnee Rock and Otis fields in 
Kansas. At the end of 1948 it controlled, 
through ownership or leaseholds, the 
gas rights on 274,929 acres of land on 
which there were 148 producing wells. 
Those sources accounted for approxi- 
mately 17 percent of that year’s gas 
supply. The remaining 83 percent was 
purchased under contracts that give the 
company access to production from 
416,776 acres on which there are 488 
wells. Available reserves to meet future 
needs were calculated on August 31, 
1948, to aggregate 3680 billion cubic 
feet, or sufficient to last 21 years at the 
annual withdrawal rate the company 
expects to reach in 1951. 

As an accompanying map shows, the 
main transmission line extends from 
Skellytown, Tex., to a point near Min- 
neapolis, Minn. It divides near Lincoln, 
Neb., into two branches that diverge to 
the east and west and then come to- 
gether again near Minneapolis. The 
main line consists (as of December 31, 
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McCONNELL GATHERING-LINE COMPRESSOR STATION 


This station pumps an average of 40 million cubic feet of gas daily to the Skelly- 
town main-line transmission station, taking it in at around 110 psi. pressure and 


discharging it at 235 psi. In the general view at the left, gas from wells in the area 
comes in at the extreme right, passes through the cylindrical cleaner to remove 
condensate, rust, scale, etc., picked up in the pipes, and then goes to the com- 
pressors in the central building. Beyond the latter is the measuring station and, 
next, the auxiliaries building. At the left is a Fluor induced-draft cooling tower over 
which water is pumped at the rate of 125 gpm. to cool the compressor circulating 
water and lubricating oil and also to remove the heat of compression from the 
outgoing gas. The latter is carried in the pipe in the foreground, which goes under- 
ground as soon as it leaves the premises. The view at the extreme left shows two 
Ingersoll-Rand Type KVG 800-hp., single-stage, gas-engine-driven compressors. 
Below is a picture of the interior of the auxiliaries building. In the foreground is a 
Type 30 compressor that furnishes air at 250 psi. pressure for starting the KVG 
units. On its right is the zeolite equipment that softens the water used to cool the 
main compressors. In the background are duplicate pumps for cooling-tower serv- 
ice. Taking suction from reservoirs beneath the floor, one pumps raw water over 
the tower, another circulates cooling water through coils in the tower and from 
there to the compressors, and a third handles lubricating oil. 


1948) of 1947.1 miles of pipe, of which 
all but 96 miles is from 16 to 26 inches in 
diameter. Branch delivery lines have a 
combined length of 1499.5 miles and 
field gathering lines of 560.9 miles, mak- 
ing a total for the system of 4007.5 miles. 

The pipe is designed for maximum 
working pressures ranging from 400 to 
800 psi. in different parts of the system. 
Leaving Texas, the main line carries a 
pressure of 500 pounds. The highest 
present operating pressure is 750 psi. 
between Sioux City, Iowa, and Min- 
neapolis. At the end of 1949, for main- 
taining pressures as service demands re- 
quire, there were sixteen main-line com- 
pressor stations housing machines ag- 
gregating 139,310 hp. Five others, con- 
taining compressors with a combined 
capacity of 5230 hp., are on gathering 
lines. Of all the stations the one on the 
Burnett lease is the smallest. 

The Skellytown Station normally 
transmits around 108,000,000 cubic feet 
of gas daily. This is received at a pres- 
sure of about 220 psi. and boosted to 500 
psi. by six compressors totaling 6600 hp. 
The gas is drawn from approximately 
160 wells, which produce intermittently 
and in rotation in such numbers and 
combinations as to yield the volume of 
gas needed from day to day. Some wells 
still flow at pressures of 220 psi. or higher, 
and gas from them does not necessitate 
compression to meet the suction condi- 
tions of the main-line compressors at 
that station. Gas produced at well pres- 
sures lower than 220 psi. is compressed in 
the field to bring its pressure up to that 
required by the Skellytown operating 
conditions. This service is divided be- 
tween two stations—the robot Burnett 
and the McConnell, which is of the con- 
ventional attended type. Both were 
placed in operation late in 1948 and will 
be described briefly to bring out their 
differences. 

McConnell Station, located about 5 
miles south of Skellytown Station, de- 
livers to the latter an average of 40,000,- 
000 cubic feet of gas daily. This is drawn 
from low-pressure wells through gather- 
ing lines that feed into an 18-inch intake 
manifold. Coming into the compressors 


at around 110 psi., it is compressed to 
235 psi. for transmission. On the way to 
Skellytown it passes through the Car- 
gray natural-gasoline plant of Hagy, 
Harrington & Marsh, where gasoline, 
butane, and propane are extracted from 
it. 

McConnell Station contains three In- 
gersoll-Rand Type KVG, single-stage, 
gas-engine-driven compressors—two of 
800 hp. and one of 880 hp. Each has 
eight 15!4x18-inch V-type power cylin- 
ders and two 15x14-inch compression 
cylinders. They operate continuously 
and, in conformance with the best oil 
and gas-field practice, are adequately 
safeguarded against damage and stop- 
page. As the machines were designed 
and built for heavy-duty service, they 
seldom develop trouble so long as they 
are properly cooled and lubricated. 
Water circulated through the engine and 
compressor-cylinder cooling jackets is 
treated in a zeolite system to remove 
scale-forming substances, and both the 
water and the oil are cooled during each 
cycle. 

Cooling is done in a Fluor induced- 
draft, wooden tower over which raw 
water from a 500-foot well is pumped at 
a rate up to 125 gpm. The tower also 
serves to cool the outgoing gas the tem- 
perature of which is increased by its pas- 
sage through the compressors. Cooling 
reduces the volume of the gas, thus en- 
abling the line to carry more, and also 
tends to prevent expansion of the trans- 
mission system that would be induced by 
heat. Combustion air for the compressor 
engines is taken from outside the build- 
ing, and the intakes are equipped with 
Air-Maze filters to remove dust and 
other trouble-breeding substances. The 
station is operated by an engineer and 
an oiler on each of the three shifts, with 
an assistant superintendent in charge, 
making a total of seven men. 

Burnett Station handles approximate- 
ly 10,000,000 cubic feet of gas daily, 
taking it from ten wells at an average 
pressure of 158-160 psi., and discharging 
it at 240 psi. into an 8-inch line that de- 
livers it to the Skellytown main-line 
station 6 miles to the east. Its single 
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Ingersoll-Rand Type XVG compressor 
has eight 11x12-inch power cylinders and 
three single-stage 8x18-inch compression 
cylinders. As already mentioned, the 
Burnett Station is unattended and full 
reliance is placed on mechanical safe- 
guards to keep it functioning normally. 

Water and oil for the engine-compres- 
sor are cooled during each circulating 
cycle by passing them through an out- 
door radiator-type cooler that acts on the 
same principle as an automobile cooling 
system. Air is drawn through the radia- 
tor fins by a fan mounted on one end of 
a shaft that extends through the wall 
into the building and driven by V-belts 
taking power from a pulley on the end of 
the XVG shaft, outside the flywheel. 

The radiator is divided into two sec- 
tions——one for water and the other for 
oil. Water leaves the engine-compressor 
at 145°F. and is cooled to 127° for re- 
circulation. Oil is cooled from 103° to 
97° during each cycle. Called the Young- 
Happy, the radiator is manufactured by 
the Young Radiator Company of Ra- 
cine, Wis., and distributed by the Happy 
Company of Tulsa, Okla. Chemically 
treated water for the cooling system is 
hauled in, and a supply of 500 gallons is 
stored in an underground tank to make 
up for losses as required. That quantity, 
experience has shown, is sufficient to 
meet the needs for several months. 
Engine combustion air is piped into the 
building from outside and filtered by an 
Air-Maze unit on the intake. 


Although no one normally visits the 
station oftener than once a day, there 
is little chance that the engine-compres- 
sor will damage itself in case anything 
goes wrong because various safety de- 
vices with which it is equipped will shut 
it down instantly if any of the more- 
likely-to-occur troubles develop. These 
devices are all provided by the manu- 
facturer, and, while others could be add- 
ed, that is not considered necessary. One 
of these safeguards is an overspeed shut- 
off consisting of a weight-and-plunger 
arrangement that acts to ground both 
engine magnetos should the governor 
fail to control the engine speed. The 
normal operating speed is 340 rpm., and 
the device comes into play if it rises to 
425 rpm. If the pressure of the oil sup- 
plied to the main bearings falls below 20 
psi., a mercoid-type switch stops the 
engine by grounding the magnetos. In 
a similar manner, the machine is shut 
down if the water in the cylinder jackets 
rises above a prescribed temperature or 
escapes. 

The control unit is located at one end 
of the exhaust manifold of the No. 1 
power cylinder and has a bulb immersed 
in the cooling water, with connecting 
wires to mercoid-type switches for 
grounding the magnetos. So as to pre- 


vent overloading the machine, mercoid 
switches, mounted on small receivers on 
both the intake and discharge sides, will 
stop the unit in the event either the in- 
take or the discharge pressure rises a 


predetermined amount. Finally, an oj. 
pressure-operated valve shuts off th 
supply of fuel gas to the engine if the 
latter is idle for any of the reasons afore. 
mentioned. When it stops, the bearing. 
oil pressure falls to zero and that actuates 
the gas shutoff valve. 

If the machine stops running, that 
fact will soon be known at the Skelly. 
town Station through the medium of g 
telephone hook-up. A transmitter that 
hangs above and near the V-type power 
cylinders of the Burnett unit is cop. 
nected to a circuit that terminates at a 
listening post in one of the Skellytewn 
buildings. At regular intervals a mem. 
ber of the operating crew there takes 
down the receiver and holds it to his ear. 
If he fails to hear the familiar sound of 
the engine, someone is immediately dis. 
patched to the station to ascertain the 
cause of the stoppage and to get the ma- 
chine back into service. Fortunately, 
the need for this rarely arises. In its 
first year of operation, which ended on 
December 4, 1949, the unit was shut 
down by the safety devices only twice. 
On three other occasions the machine 
was stopped to make adjustments or re- 
pairs. 


EDITOR’S NOTE: Since the foregoing article 
was written, a second Type XVG compressor 
has been installed at Burnett Station. With 
two machines now normally in service, the 
telephone ‘“‘listening-post’’ system would not 
give notice if one of them stopped. Consequent- 
ly, it is being replaced with telemetering equip- 
ment that will transmit information on the 
operation of the engines to the Skellytown 
Station. Burnett Station will continue to func- 
tion unattended. 


BURNETT AUTOMATIC COMPRESSOR STATION 


The exterior view shows the 26x30-foot transite building 
housing the Ingersoll-Rand Type XVG 300-hp. compressor 
that operates day and night without human supervision. 
At the right is a radiator behind which is a fan that draws air 
through it to cool the compressor circulating water and 
lubricating oil during each cycle. Treated water to re- 
plenish the supply when required is tapped just above the 
ground surface at the left of the radiator from a 500-gallon 
underground tank and is introduced into the system through 
the boxlike structure above the radiator. Just beyond the 
tap is the intake for combustion air for the gas engine that 


drives the unit. It is equipped with an Air Maze filter. The 
interior view shows the power-cylinder side of the com- 
pressor. In the background may be seen a portion of the 
arrangement for driving the fan (partly visible through the 
window) that serves the outside radiator. It consists of 
V-belts that extend from a pulley at the far end of the com- 
pressor main shaft to another pulley on the end of the fan 
shaft, which projects through the wall of the building. The 
telephone transmitter shown in a picture on the first page of 
this article is at the upper right-hand corner with a white 
circle around it. 
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NE of the most exacting removal 

jobs ever tackled, involving the 

transfer of delicate equipment 
worth hundreds of thousands of pounds, 
is at present in progress. Central figure 
in this colossal move is Old Father Time, 
for after years of anticipation he is at 
last in a position to evacuate himself 
from London’s world-famous Green- 
wich Observatory to Hurstmonceux in 
rural Sussex. Unscared (but not entirely 
unscarred) by air raids during World 
War II, he has not been prompted to 
take this step by threats of a future 
atomic bomb, but by London’s ever- 
thickening smoke pall. 

More than fifteen years ago Britain’s 
leading astronomers realized that smoke 
haze over Greenwich was handicapping 
their observations. Stars and other 
heavenly bodies visible through the 
gigantic telescopes only two decades 
earlier had become hidden from view. 
Even the instruments themselves were 
being injured by chemicals in the pol- 
luted atmosphere. So search for a new 
home for stargazing was begun. Choice 
fell eventually on Hurstmonceux, where 
crystal-clear air and long hours of sun- 
shine will, so the scientists believe, en- 
able them not only to conduct research 
with more facility but, perhaps, to 
bring about new discoveries. 

More than £500,000 ($1,400,000) will 
be spent on the transfer. One of the 
biggest tasks will be that of moving and 
resiting the mammoth telescope, called 
the Great Equatoria. Its huge weight 
and tremendous length will necessitate 
conveying it from London in stages, at 
night, so that other traffic will be incon- 
venienced as little as possible. This in- 
strument and some other big ones will 
not be housed in Hurstmonceux mansion 
itself because the fabric and foundations 
of that turreted, brick-built structure 
are not sufficiently stable. Instead, spe- 
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NEW OBSERVATORY SITE 


Hurstmonceux, a village in Sussex to which the Greenwich Observatory is gradu- 
ally being moved, became known principally for the fiftsenth-century castle built 
there by Sir Roger de Fiennes. The original structure is now largely in ruins, but 
materials from it were used in the eighteenth century to build what is known as 
Hurstmonceux Place, a mansion (top picture) that has all the appearances of a 
castle, even to the moat. It will house some of the observatory facilities, while others 
will occupy new structures. The first of the latter, the Solar Building, which con- 


tains a new telescope, is shown above. 


cial concrete foundations have been pre- 
pared for the telescopes in the surround- 
ing park; but the administrative, re- 
search, and record work will be carried 
out in the mansion. Ps 
Sixty-year-old Sir Harold Spencer 
Jones, Britain’s Astronomer Royal (a 
post that dates back to the days when 
Charles II permitted John Flamsteed to 
stargaze from one of the turrets of the 
Tower of London and, later, commanded 
Christopher Wren to design the nucleus 
of the present Greenwich Observatory), 
is already living at Hurstmonceux to 
supervise the transfer. He reports that 
the job will not be finished until 1953; 
but the new astronomical center will 
then be equipped to undertake research 
far more efficiently than at Greenwich. 
The work that is being carried out by 
the Astronomer Royal and his staff is of 
international importance and of more 
than academic interest. Navigators of 
most countries depend upon the lunar 
tables prepared by these British sci- 


entists. From them mariners everywhere 
are able to determine, with the aid of 
chronometers tested and passed at 
Greenwich, their exact positions on the 
oceans of the world. Air almanacs for 
the use of aviators are issued in the same 
way. 

But the influence of Greenwich on in- 
ternational activities began long before 
man managed to fly. Nearly 100 years 
ago the nations agreed to make this 
Thames-side station their official time- 
keeper. Regular time-signals are relayed 
to the world’s capitals so that clocks. 
everywhere may show the correct 'time: 7 

Our maps use the Greenwich meri-. 
dian as their basis of longitude. Green- 
wich was chosen as the center for this 
purpose more than 60 years ago by popu- 
lar vote at an international conference. 
To alter the ‘O’ line of longitude would 
be to render all the maps and charts ob- 
solete, so it is not to be revised by Father 
Time. Allowance will be made for the 
distance separating Hurstmonceux from 
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London, and the calculations will be ad- 
justed accordingly. Nor is the term 
Greenwich Mean Time to be scrapped. 
Though the readings will be taken in 
Sussex, the time signals are to be based 
on London. 

Amazingly delicate instruments, some 
so ‘‘touchy”’ that the readings would be 
affected by the ignition system of auto- 
mobiles if such vehicles were allowed in 
their vicinity, are being installed at the 
new station. One branch of research 
which it is hoped to pursue more suc- 
cessfully with them is the study of sun- 
spots and their effect on radio. Green- 
wich scientists have already proved that 
atmospheric interference through sun- 
spots has a considerable influence on 
radio signals. Now, with improved 
facilities at Hurstmonceux, they aim to 
forecast just when and where solar inter- 
ference will affect radio transmissions. 

The long-term aim is to render all sub- 
marine telegraphic and telephonic cables 
obsolete. So far, the submarine cable 
has not been supplanted by radio com- 
munication because it is less subject to 
interference. But if enough data can be 
gathered to forecast the time and place 
of solar disturbances, rerouting of radio 
messages will be possible and “‘difficult”’ 


areas can be avoided at such times. 
Then the submarine telegraph will be 
outdated. 

Much bigger telescopes than those at 
Greenwich are to be set up in Sussex. 
There would have been little point in 
adding to the instruments at the former 
observatory because they could not have 
been used to best advantage. At Hurst- 
monceux, however, with its clear atmos- 
phere, a monster 100-inch reflector tele- 
scope can be used to full effect. Already, 
Parliamentary sanction for the con- 
struction of such a giant has been ob- 
tained, and statutory steps have been 
taken for defraying the cost out of public 
funds. The new instrument will not be 
the biggest in the world, but it will match 
the one on Mount Wilson, Pasadena, 
Calif., and will embody several new 
ideas. Its total weight will exceed 100 
tons, the mirror alone accounting for 
more than 4 tons. Care will be taken to 
avoid one of the shortcomings of the 
Mount Wilson telescope. That instru- 
ment cannot be trained on any stars over 
the North Pole. 

American benefactors have already 
helped to equip the British Astronomer 
Royal’s new observatory. The trustees 
of the McGregor Fund of Detroit, Mich., 


HISTORIC GREENWICH OBSERVATORY 


have presented it with a $100,000 optica| 
lens measuring 98 inches. Gifts haye 
come from Australia and other parts of 
the British Empire. Melbourne has sent 
a new “transit circle,”’ a piece of equip. 
ment that checks the length of the day— 
23 hours, 56 minutes, and 4 seconds, to 
be exact. It replaces one that has seryeg 
at Greenwich for precisely 99 years! 

Greenwich astronomers are also ac. 
tively concerned with weather fore. 
casting, and this work is to be expanded 
in Sussex. Better facilities will be pro. 
vided for collecting, studying, codrdi- 
nating, and disseminating meteorologi- 
cal reports from all over the globe. 

Hurstmonceux is redolent with his- 
tory, its story going back to Norman 
days. William the Conqueror gave the 
manor to one of his kinsmen, and a castle 
was built there during the reign of 
Henry VI (1421-71). The present man- 
sion of mellow brick dates back to the 
eighteenth century. But it is certain that 
none of the illustrious owners down 
through the ages ever envisaged the 
baronial estate as the home of Father 
Time. His transfer and settling-in is 
presenting many problems; yet, once 
completed, a new novel phase in Hurst- 
monceux history will begin. 


Founded in 1675 to trace the moon's position day by day 
and to work out tables for the determination of longitude at 
sea, the institution has always occupied the structure shown 
at the right. The inscription ‘“Flamsteed House” over the 
doorway honors John Flamsteed, early astronomer who was 


appointed “‘astronomical observator”’ by royal warrant the 
year the observatory was established. Flamsteed catalogued 
more than 3000 stars and made notable contributions to 
the present system of measuring time. Greenwich Ob- 
servatory is the world’s chronometer, and all time is deter- 
mined there. Until 1878, American railroads ran on “local” 
time and there was great confusion. Upon the suggestion 
of Sandford Fleming, a Scotch Canadian, the present 
standard system was adopted. The globe was divided into 
24 zones, their centers marked by meridians of longitude 
spaced 15° apart. Going westward from Greenwich, there 
is a time lag of one hour for each succeeding zone. To 
keep all timepieces synchronized, Greenwich Mean Time 
is flashed around the earth at regular intervals. The picture 
below shows a section of the department that adjusts and 
repairs all timepieces used by the British Royal Navy. 
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T.C.1. SLAG TRAIN 


The compressor car is shown, lett, 
coupled between a diesel locomotive 
and the fist slag pot of a train. The 
machines are in the enclosed section 
just left of the two horizontal air re- 
ceivers. Below is pictured a pot of 
molten slag just as it is being dumped 
by an air-operated piston and cylinder. 


















Compressed Air 
Dumps Slag Pots 


ISPOSAL of slag is a problem at all 

smelters and metal-refining estab- 
lishments. In steel mills, especially, large 
quantities of this dross are produced by 
the blast furnaces. Slag piles are the 
trade-mark of a steel mill, and their 
number and size are a good indication of 
the amount-of steel that has been made 
there through the years. 

The molten slag is transported to dis- 
posal areas in refractory-lined, side- 
dump cars or pots. Until a few years ago 
trains of them were always drawn by 
steam locomotives, which also furnished 
steam for operating the cylinder-and- 
piston dumping mechanisms on each 
car. When diesel locomotives began to 
replace steam units a new source of pow- 
er for dumping had to be obtained, and it 
was only natural that many mills should 
adopt compressed air. One reason for 
selecting it was that the existing piping 
and dumping mechanisms could be used. 
Furthermore, no material change in the 
working procedure was involved. 

Although a diesel locomotive is provid- 
ed with a compressor to supply air for 
actuating brakes, the machine has in- 
sufficient capacity to take care also of the 
slag-pot dumping job. Consequently, 
other compressors have to be installed, 
and because there is not room for them 
in the locomotive they are housed in a 
separate car. Details of the provisions 
made to accommodate them vary among 
different mills. 

Accompanying pictures show one of 
the slag trains that serve the Tennessee 
Coal, Iron & Railroad Company, United 
States Steel Corporation’s subsidiary in 
the Birmingham, Ala., area. The change- 
over from steam to diesel locomotives 
was begun there in the summer of 1948, 
and six units—each with its own com- 
pressor car—are now in operation. 

The compressor car, which was de- 
signed by T.C.I. technicians, is coupled 
between the locomotive and the first slag 
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pot of the train. It is divided into three 
sections. On an open platform at one 
end are mounted two large air receivers 
with connections to the piping that ex- 
tends back along the train to the slag 
pots. In the central section, which is 
housed, there are two Ingersoll-Rand 
Motorcompressors, each of which hasa 
piston displacement of 284 cfm. and is 
driven by V-belts from a Reliance 50-hp., 
125-volt, direct-current motor. At the 
end nearest the locomotive is a closed 
compartment provided with seats for the 
train crew. This shelter is a distinct im- 
provement over the open tow cars on 
which the men formerly rode. 

Power for operating the compressors is 
drawn from the locomotive’s generator. 
Whereas considerable work was involved 
in connecting steam fittings to the boilers 
of the old coal-burner, the new diesel 
system requires little more than a flick 
of the engineer’s fingers. Moving a small 
lever transfers current from the propul- 
sion motors to the compressor motors. 
This permits filling the air receivers 
while the locomotive is idling, and their 
large storage capacity insures an ample 
volume of air to tip all ten pots that 











generally constitute a slag train. The 
air is stored at a pressure of 100 psi. 

The pots are dumped by throwing a 
switch in the locomotive cab. Each is 
mounted on a short underslung car be- 
tween two 4-wheeled trucks of standard 


railroad gauge. The nature of blast- 
furnace slag is such that mere tipping of 
a pot will not empty it completely. Slag 
quickly solidifies around the sides of the 
vessel, forming a crust that steelmakers 
call ‘‘skull.”? To jar this loose it is neces- 
sary to tilt the pot with such force that 
its side strikes sharply against the frame 
of the car. After it is emptied the piston- 
cylinder mechanism brings it back to 
normal position. 

Several other steel plants are using 
diesel-engine-driven compressors. Of 
the compact, portable contractor’s type, 
they are stripped of their running gear 
and mounted in railroad cars. A unit of 
this type makes the dumping operation 
independent of the locomotive as a 
source of power. Coupled to the slag cars 
or spotted on a track alongside a halt- 
ed train, it releases the locomotive for 
other work while the pots are being 
emptied. 
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NNUAL losses attributable to the 

heel fly, sometimes called the gad- 
fly, and its larvae—cattle grubs—are 
estimated to amount to at least 50 mil- 
lion dollars, and some investigators put 
them as high as 100 million. The dam- 
age done affects cattlemen, dairymen, 
packers, tanners, and, ultimately, con- 
sumers. 

The activity of one heel fly, according 
to the U. S. Department of Agriculture, 
is at times sufficient to stampede an en- 
tire herd of placid cattle. The insect 
does not sting or inflict pain, as many 
persons believe, but cattle are instinc- 
tively terrorized if they feel or sense its 
presence. The fly settles on the hoof or 
lower leg to deposit its eggs. At once the 
animal or host shows apprehension, then 
fear, and finally starts on a mad rush to 
elude the pest, tail hoisted in a gesture 
which to all cattle unmistakably means 
the presence of a heel fly. In the subse- 
quent scramble they may rush over 
cliffs and through fences. In addition to 
immediate injury, the animals, huddling 
in shade or standing in water, may refuse 
to feed and thus lose or fail to gain 
weight. Calves are deprived of milk, or 
the dairyman suffers a heavy loss 
through a decline in milk production. 

The fly deposits its eggs on hair close 
to the skin where, warmed by the host’s 
body, they hatch within three to five 
days, the tiny larvae forcing their way 


Cattle-Grub Duster Saves 
Time and Money 


through the hide into the deeper tissues. 
After about nine months they reach the 
back of the animal, where each one 
makes a hole in the skin. Shortly there- 
after a pocket or cyst forms around the 
larva. When the latter is ready to leave 
the host, it works its way out, drops to 
the ground, and becomes first a pupa 
and eventually, when the temperature is 
favorable, a new heel fly. 

Grubs cause tremendous losses in 
leather. Commonly as many as 40 holes, 
and sometimes more than 100, are found 
in a single hide. Cattle slaughtered for 
meat before the larvae have infested 
their backs exhibit patches which must 
be trimmed away and discarded. Even 
though the quality of the meat is not af- 
fected, trimming disfigures the carcass 
and reduces its salability. 

Extensive research by scientists of 
many countries indicates that the best 
time to attack the pests is when they are 
in the backs of the cattle and accessible 
through the holes they have cut in the 
skin. The most satisfactory agent found 
for killing the parasites at that stage is 
the finely ground root of tropical plants 
containing the element rotenone, which 
is widely used as an insecticide. When 
properly applied, the powder kills nearly 
every larva without injury to the ani- 
mals. Where used systematically, there 
has been a marked reduction in the 
number of heel flies and grubs. 


DUSTING GRUB 


Raking a cow's back with a toothed 
scraper (below) removes scabs, and 
rotenone powder blown through the 
hose then kills the exposed grubs. The 
air is supplied by a blower, into which 
the rotenone powder is fed from an 
overhead hopper. The unit may be 
operated by power take-off from a trac- 
tor, as shown at the left, or by a gaso.- 
line engine or an electric motor The 
duster is manufactured by Fleischer. 
Schmid Corporation. 









































One method of application is to sift the 
dry insecticide lightly over the back, 
rubbing it into the coat of hair with the 
hands. This procedure is effective but 
slow and tedious, especially if many cat- 
tle are involved. Another is to mix the 
powder with water and to spray the solu- 
tion on. Wetting, to which many ranch- 
ers object, is avoided by the new, fast 
method for killing grubs illustrated here. 
In one operation it removes the scab and 
instantly blows the rotenone formula 
directly into the cyst. The 6-inch-wide 
scraper on the nozzle is used to avoid 
missing stray larvae. If necessary, the 
operator can turn off the powder supply 
to avoid waste in going from one animal 
to another. The manufacturer claims 
that the grub duster can treat about 60 
head of cattle an hour and that use has 
proved it to be a successful means of 
fighting the pest. 
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Cripple Creek, Colo., ex- 
New Life pects to begin its gold- 
for Old mining comeback before 

Gold Camp the year ends. The Gold- 

en Cycle Corporation’s 
new $1,500,000 ore treatment mill now 
aking form in the mining area is sched- 
ued to go into operation next Seytem- 
per. A construction force of more than 
100is working seven days a week and will 
be increased to 225 as soon as spring 
breaks. The structure will be 463 feet 

long and 413 feet wide and built on a 

hillside so as to provide gravity flow. Its 

initial capacity of 1000 tons daily can 

readily be increased to 1500. 

Meanwhile the Cresson Mine, re- 
putedly the world’s leading gold pro- 
ducer per acre of surface area, is being 
equipped with an electric hoist capable 
of lifting ore 4000 feet. As a result of 
drainage through the _ million-dollar 
Carlton Tunnel, which was driven by 
Golden Cycle Corporation in 1939-40, a 
vertical section averaging 1100 feet thick 
underlying this property and others can 
now be operated without the expense of 
pumping water. All the one-time pros- 
perous mines still had ore of good grade 
in their lowest workings when the war- 
time ban on gold mining shut them down. 

The new mill will replace the Golden 
Cycle plant at Colorado City which 
treated the bulk of the Cripple Creek 
ores from 1905 until February, 1949. In- 
stead of loading the ore in railroad cars 
and shipping it 50 miles, as in the past, 
it will reach the new mill in trucks after 
an average haul of around 3 miles. This 
reduction in cost promises to permit 
treating profitably millions of tons of 
low-grade dump ore in addition to the 
current output of half a dozen mines with 
proved payable deposits. 

With the passing of the old mill, com- 
































This and That 


pany officials announced that it had re- 
covered $200,000,000 in gold from 14,- 
500,000 tons of ore. The latter quantity 
is equivalent to 290,000 carloads of 50 
tons each. In order to equal this record, 
the new mill will have to work at full 
capacity for 40 years. 


* * * 


Although the secret of how 


Volts certain fishes generate and dis- 
from charge electric currents is still 
Eels largely shrouded in mystery, 


many general facts regarding 
these curious creatures are now known, 
according to C. W. Coates, curator of 
the New York Aquarium. Writing in 
Electrical Engineering for January, 1950, 
he classifies the electric eel as the most 
potent power producer among them. 
This fish, which lives in the fresh waters 
of tropical South America, can release 
electrical discharges at a rate as high as 
300 to 400 per second. It ordinarily uses 
this power to obtain food and to protect 
itself, and as it frequents the shallow 
edges of the water it sometimes shocks 
and even kills horses and cattle that 
come there to drink. Ranchers and cow- 
boys consequently carry machetes with 
insulated handles and quickly chop to 
pieces every eel they see. 

Ancient peoples knew of electric fishes 
even before the nature of electricity it- 
self was known. The Egyptians looked 
upon the electric catfish as sacred and 
pictured it in their hieroglyphs. Under 
the belief that it would transmit electric 
currents up the lines if trapped in a net 
with other creatures and thus cause 
fishermen to release the catch, they 
called it the Protector of Fishes. An- 
other Mediterranean electric fish, the 
torpedo, was called narke by the Greeks, 









**O.K. Fred, as soon as I dry off 
I’ll help you shower.”’ 
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**Golly, this air hose is working in reverse.”’ 





a term from which our word narcotic was 
derived. Some early physicians pre- 
scribed shocks from these fishes for cer- 
tain illnesses, proving that electrother- 
apy is not of recent origin. An 1877 
London advertisement urged sufferers 
from gout and rheumatism to take shock 
treatments at two shillings and sixpence 
each. Volta, Benjamin Franklin, and 
other pioneers in the field of electrical 
research studied electric fishes. 


* * * 


Ore deposits in Greece 
that were, it is reported, 
worked as long ago as 
1200 B.C., are to be 
mined by a Canadian 
company backed largely by U. S. Gov- 
ernment funds. The Economic Coopera- 
tion Administration has granted a 10- 
year loan of $430,000 to Mediterranean 
Mines, Inc., and will provide additional 
capital of $195,000 with which to sink 
shafts and build a 200-ton flotation mill 
at the southern tip of the Attica Penin- 
sula. Known locally as the Greek Lau- 
rium properties, the ancient mines con- 
sist of open pits and shallow shafts ex- 
tending along some 15 miles of surface. 
The flat-lying ore bodies contain values 
in zinc, lead, and silver. 

The early workers took out the sur- 
ficial oxides, leaving the deeper sulphides 
because they had no way of treating 
them. The deposits then remained un- 
touched until around 1860, since which 
time operations have been sporadic. 
French interests now hold a concession 
covering the ceniral section of the miner- 
alized area which is surrounded by the 


To Reopen 
Old Mines 


in Greece 
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Canadian holdings. Preliminary ex- 
plorations have disclosed an estimated 
300,000 tons of ore grading 5 percent in 
lead, 6 percent in zinc, and 24% ounces 
in silver to the ton, and it is believed that 
much greater quantities lie at deeper 
horizons. In addition, there are about 
2% million tons of old mill tailings con- 
taining from 2 to 4 percent of lead and 2 
ounces of silver per ton that can probably 
be treated profitably by flotation. 


* * * 


Figures recently issued by 


Mining’ the Transvaal Chamber of 
Is Big Mines graphically portray 
Business the hugeness of the gold- 


mining operations in South 
Africa. In the course of a year, pneu- 
matic rock drills in Rand mines put in 
60,000,000 blast holes, an average of 
200,000 daily. In detonating the powder 
placed in them, 300 miles of safety fuse is 
consumed every day. A year’s purchases 
of explosives runs to more than 1,850,000 
cases. In addition to handling ore and 
supplies, the mine hoists transport 
around 146,500,000 passengers annually, 
or more than a fourth as many as are 
carried by the London underground rail- 
ways. That the hoistways constitute one 
of the world’s safest transportation 
systems is attested to by the fact that in 
the past sixteen years there has been 
only one rope breakage for every 100,- 
000,000 trips made. 


* * * 


Impressive progress in pneu- 


Sturdy matic-tire development is re- 
Plane ported by The B. F. Good- 
Tires rich Company concerning 


the tires on the Navy’s new 
Douglas Skyrocket airplane. Although 
each of the two on the main landing gear 
is about the size of those on a Crosley 






































“I never thought I’d be having 
lunch in the White House.”’ 


automobile and the one on the nose gear 
is smaller, each of them will carry a load 
eight times as great as will an average 
passenger-car tire. Of 12-ply, Nylon- 
cord construction, the tires are inflated 
to 200 psi. pressure and have a bursting 
strength exceeding 1000 psi. 


* * * 


Machinery developed in 
U.S. Jigs the United States for 
to Capture _ treating ores will soon 
Diamonds dispense with the need 


of 300 native diamond 
sorters at the Williamson mine in Tan- 
ganyika, Africa. Diamond-bearing earth 
has been concentrated in mechanical 
pans, but many small stones escaped in 
the washings and had to be picked out 
by hand. Under themeseeystem a series 
of sixteen jigs, made by the Denver 
Equipment Company, will supplement 
the panning operation. Experiments 
with a pilot plant have indicated that no 
diamonds large enough to be of com- 
mercial value will get by the jigs. The 
installation will handle from 1100 to 
1200 tons of material in twenty hours, 
and the remaining part of each day will 
be spent in cleaning up. 


* * * 


Since 1937 the ground 


Coastal overlying the Wilming- 
Subsidence ton Oil Field in Cali- 
Continues fornia has subsided ap- 


proximately 9 feet. At- 
tributed to the withdrawal of the under- 
lying fuel, sinking continues as 2000 
wells go on extracting around 123,000 
barrels of oil and 64 million cubic feet of 
gas daily. Surface structures in the area 
are valued at $500,000,000 and include 
the Long Beach Naval Shipyard, exten- 
sive Los Angeles and Long Beach harbor 
facilities, the largest electric generating 
station in Southern California, a Ford 
Motor assembly plant, and a Proctor & 
Gamble factory. Investigations indicate 
that subsidence will total from 18 to 23 
feet by 1963. Much money has already 
been spent to prevent the sea from en- 
croaching on the sinking land, and it is 
estimated that effective remedial con- 
struction will cost $30;000,000 if subsid- 
ence continues at the expected rate. 
The alternative is to move the surface 
structures to other locations. 


* * * 


Using pneumatic rammers, 


Record Basic Refractories, Inc., of 
Furnace Cleveland, Ohio, recently 
Bottom placed a refractory bottom 


lining in the record time of 
57 hours in the largest open-hearth steel 
furnace yet built. The lining material is 
Ramset, made by mixing a granulated 
magnesia clinker with water to form a 
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**Best purchase I ever made.”’ 





plastic of the desired consistency for 
cold ramming. The furnace, owned by 
Weirton Steel Company, has a bath or 
melting compartment 58x18!'4 feet in 
floor area and 45 inches deep. The re- 
fractory was applied to a thickness of 13 
inches in the center and 15 inches at the 
ends. It was mixed with water in con- 
crete mixers stationed outside the fur- 
nace and carried in by a bulk conveyor, a 
total of 170 tons being used. Seven pneu- 
matic tampers were operated uninter- 
ruptedly to consolidate the mass. Three 
days after the bottom was in place 
twelve cars of railroad ties were fired to 
“burn it in.”’ On the fourth day the first 
heat of metal was tapped from the fur- 
nace. The charge consisted of 504.7 tons 
of metal, ore, and limestone, from which 
457.8 tons of metal was produced. This 
is as much as is embodied in 400 auto- 
mobiles. 


* * * 


Citing the value of re- 


Tungsten search to industry, Dud- 
Filament ley E. Chambers, execu- 
Economy _ tive engineer of the Gen- 


eral Electric Research 
Laboratory, stated recently that the 
nation’s annual light bil] would be about 
12 billion dollars higher than it is if all 
the illumination we now get from tung- 
sten-filament lamps were still provided 
by the carbon-filament type used prior to 
1906. He also declared that extra fuel 
equivalent to 200 million tons of coal per 
year would have to be burned to produce 
the increased amount of current that 
would be required. The modern incan- 
descent bulb is the direct outgrowth of 
research through which Dr. W. D. Coo- 
lidge found a way to make tungsten wire 
ductile so that it could be drawn into 
fine filaments. Those now used are about 
one-sixth the diameter of the average 
human hair, and a single pound of tung- 
sten produces about 125 miles of them. 
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THE PAST 50 YEARS 

S WE approach the midcentury 

(technically, we won’t reach it, the 
experts say, until 1951) it is natural to 
look back and see how we have fared in 
the past 50 years. To the world at large 
the waning half-century has brought 
some bad headaches. Two global wars 
and a depression of unprecedented 
severity were about all it could absorb. 
The ferment of the most recent inter- 
national conflict is still working, and 
there is political instability throughout 
much of the whirling sphere on which we 
live. 

Economically, the United States has 
become storekeeper and banker for most 
of the other nations. In fact, Uncle Sam 
is now much in the position of the boy 
who has acquired all his playmates’ 
marbles and has to redistribute some of 
them to keep the game going. Other na- 
tions are striving hard to find something 
we will accept in exchange for our goods 
and dollars, but at the moment trading 
is greatly out of balance. 

Internally, we are still, as the saying 
goes, eating high off the hog. Employ- 
ment, wages, and purchasing power are 
only slightly below their peaks, and the 
people at large continue to indulge their 
appetites for things they couldn’t get 
during the war. Automobile sales re- 
main at a high level, television masts are 
growing thicker, and Saturday-night 
throngs still have money to spend. 
Everything is up: prices, taxes, and op- 
timism concerning the future, the latter 
inspired by a growing philosophy that a 
bottomless Federal treasury will provide 
for our old age. Some storm warnings 
have been flown, but the average citizen 
hasn’t yet begun to think about getting 
out his umbrella. 

On the technological side, the first half 
of the century outstripped any like pe- 
riod since time began. Vast new horizons 
were opened up. Thanks to new inven- 
tions and the efficiency of the machine 
age most Americans now live on a plane 
that was beyond the comprehension of 
our grandfathers. Unfortunately, not 
all the new things that have come along 
work exclusively for human welfare. 
The airplane has revolutionized trans- 
portation, but it has also made it possible 
for man to deal death at long range. 
Atomic fission holds forth the promise of 
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great benefits, but it also spawns ter- 
rorizing bombs of devastating potency. 

Eons ago, when primeval man fash- 
ioned the first spear, he unwittingly 
created a problem for himself—whether 
to use it solely to obtain food and cloth- 
ing or also to exterminate his fellows. 
Ever since then, down through the dis- 
covery of fire, arms; dynamite, and other 
potential killers, succeeding generations 
have been faced with similar decisions. 
Except for its complexity, the problem 
has not changed greatly. Obviously, the 
destiny of mankind rests on how human 
emotions express themselves. Perhaps 
the next 50 years will bring us nearer the 
answer than we are today. 


COSTS: 1900 AND 1950 

N LOOKING through a copy of The 

New York Times of January 1, 1900, 
we find that a roast of beef was adver- 
tised for eight cents a pound and eggs for 
22% cents a dozen. A leading hotel of- 
fered a full-course New Year’s dinner for 
75 cents. Theater tickets ranged from 25 
cents toa dollar each. A business firm 
had a job open for a stenographer at $7 
a week. 

Comparison of these figures with pres- 
ent-day quotations on corresponding 
items would seem to lead to the conclu- 
sion that the price of everything hasrisen 
sharply during the first half of the twen- 
tieth century. Actually, this is not true. 
In fields where technological advance- 
ment has been an important factor, there 
are numerous examples to the contrary. 
Consider electric light, for one. The same 
amount costs less today than it did in 
1900, to say nothing about the better 
illumination now available. 

Even where wages have mounted pre- 
cipitously, increases and improvements 
in mechanical processes have boosted 
production per man-hour so much that 
the costs of goods turned out or services 
performed have, in many instances, gone 
up little if at all. A case in point is the 
average automobile; today it sells for 
less than it did in 1900 and gives a great 
deal more in comfort and convenience. 
Meanwhile, rising incomes have enabled 
the average man to own a car, whereas 
few people could afford one 50 years ago. 
By way of another illustration, this 





one in the field that we cover, take rock- 
drilling costs. The subject is especially 
appropriate because a rock drill is a 
‘*fundamental tool’; that is to say, it 
enters into the excavation of all rock and 
ore, which is the starting point of most 
construction work and all our metal- 
working industries. In 1902, Edward A. 
Rix, an authority of the day on com- 
pressed air, wrote: ‘‘The average work of 
a rock drill for one shift is from 30 to 40 
feet of hole drilled. The pay of miners is 
$3 a day for machine men, $2 for help- 
ers.” 

Using these figures, we arrive at a drill- 
ing cost of from 124% to 162% cents per 
foot of hole, or an average of around 14144 
cents. Miners now receive $12 a shift, 
and two are assigned to a drill when 
drifting. However, with modern ma- 
chines on jumbo mountings and with 
Carset Jackbits two men can drill 133 
feet of hole per shift. The cost per foot, 
on a wage basis, is approximately seven- 
teen cents. There is an apparent margin 
of 2% cents in favor of the 1902 per- 
formance, but that is wiped out when we 
consider that a shift was then ten hours 
as against the present eight. When 
analyzed further, the figures show 1.75 
feet of hole drilled per man-hour in 1902 
as against 8.3 feet today. In 1902, 
power for air compression per foot of 
hole was computed at the rate of five 
cents and that of equipment repairs at 
0.06 cent. Because modern drills oper- 
ate at higher speed, power costs less than 
it did in 1902, and the equipment repair 
bill is no larger than it was then. 

That the unit cost of drilling has not 
risen appreciably in 50 years despite an 
almost fivefold increase in wages is at- 
tributable solely to the fact that the ma- 
chines have undergone great improve- 
ment. The piston-type drill of 1902 de- 
livered only 300 blows per minute, 
weighed 370 pounds, and was commonly 
operated from a tripod that weighed 272 
pounds bare and much more with stabi- 
lizing weights attached to its legs. The 
factory shipping weight of one drilling 
outfit was 1095 pounds. This whole set- 
up had to be moved with each change in 
hole location. The current hammer-type 
drifter drill is much lighter, strikes 2000 
blows per minute, and is mounted on an 
easily maneuvered boom. The wheeled 
carrier jumbo runs on tracks and can be 
quickly shifted. 

The superior drilling efficiency of car- 
bide insert bits as compared with steel 
bits varies according to the character of 
the rock, but in all cases is so pronounced 
a3 to be startling. For example, in highly 
abrasive rock at the Holden Mine, in the 
State of Washington, 1,306,624 one-use 
steel bits drilled an average of 1.7 feet 
each in the years 1943-48. In seven 
months of 1949, on the other hand, only 
957 carbide insert bits were required to 
drill 128,494 feet of hole, the average 
per bit being 134.3 feet. 
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Conveyor System with Pneumatic Switching Facilities 


TYPICAL OPERATION 


Drums on the filling line at the left are temporarily halted while the air-operated 
deflector in “‘down” position on the apron conveyor at the right shunts containers 
from another filling line onto a spur for storage. The deflector in the insert is being 
raised to permit the free flow of barrels to other spur points along the main conveyor. 
This selective carrier system is in use in a petroleum products plant. 


ANDLING of drums and barrels 

can be coodrdinated as they are 
transferred from several filling points to 
storage and shipment by the use of a 
selective conveyor system devised by 
The Alvey-Ferguson Company. It com- 
bines gravity-roller, apron, and live- 
roller conveyors and features a number 
of air-actuated deflectors to help control 


the movement of the containers. Flow 
along any one of the converging lines is 
halted only momentarily, it is claimed, 
and there are no pile-ups, delays, lost 
motion, or unnecessary labor. 

As they come from the filling stations, 
the drums proceed down the gravity- 
roller conveyors, each of which is pro- 
vided with an automatic brake and an 


Another Tunneling Record 


AST month we reported on new 

rock-iunneling records established 
in December at the Owens Gorge Project 
in California. In editorial comment on 
them, we pointed out that it is difficult to 
compare progress in different bores on an 
equitable basis because so many vari- 
ables are involved. A performance that 
would be considered mediocre in a tun- 
nel where extremely favorable conditions 
prevail might, if duplicated under severe 
working conditions, be hailed as spectac- 
ular. 

The size of the bore vitally affects the 
rate of advance. As a result there are 
records for various cross sections, al- 
though one would have a hard time run- 
ning all of them down because there is no 
central clearing house for them. Owing 
to the uncertainty that.exisis in conse- 
quence, tunnelers who think they have 
set new marks announce them with some 
timidity, or even reluctance, because 
they are reasonably sure that somewhere, 
unknown to them, someone has bettered 
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their performances. Also, because so 
many jobs are in progress at widely sepa- 
rated points it is difficult to obtain cur- 
rent reports and thus keep up to date on 
what the other fellow is doing. 

Taking all these things into consider- 
ation, Morrison-Knudsen Company, 
Inc., of Boise, Idaho, claims that it has 
“apparently’”’ broken existing records 
for driving a tunnel in the 24-foot size 
range. At the Big Creek No. 4 Dam 
Project near Fresno, Calif., crews work- 
ing under Supt. Carl J. Herslof advanced 
a heading 222 feet in six days during last 
December. The best previous known 
record for a like period was a 206-foot 
advance made in 1948 in the 25-foot 
Rock Creek bore on the Feather River 
in California by Walsh Construction 
Company. forces. That figure bettered 
one of 202 feet. made-six weeks earlier in 
another part of the same tunnel by 
Morrison-Knudsenmen. Coniributingto 
the latest mark at Big Creek were daily 
advances ranging from 33 to 41 feet. 
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end stop that are brought into action I 
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the containers onto the main or apron able 
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trolled by the automatic air-operated de. ee 
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apron conveyor, connects all the storage redu 





points and delivers the drums to the 
shipping station. 


New Spray-Paint Dispenser 


EW equipment for feeding paint to 

spray guns has been developed by 
Gray Company, Inc. Called Paint- 
master, it comes in two sizes: one to fit 
over a 5-gallon container and the other 
over a 55-gallon drum. In either case, it 
delivers the paint direct to a gun by 
means of an air-operated gear pump. 
Meanwhile the paint is kept mixed by a 
propeller-type agitator on the lower end 
of a rotating shaff. When one drum is 
empty, the Paintmaster is transferred to 
a full one. 

It is claimed that the appliance saves 
much time by eliminating the need of 
transferring paint from one container to 
another. Spillage also is done away with. 
Because air pressure does not act directly 
upon the paint, the latter is not aerated. 
For large-scale industrial operations two 
drums of the paint being applied can be 
equipped with Paintmasters. When one 
is empty, the second one can immediate- 
ly be put into service, saving time that is 
ordinarily lost. 





PORTABLE UNIT 


The 5-gallon Paintmaster is mounted.on 
a wheeled. base: for maintenance work. 
A riser tube éxtends to within '4 inch of 
the container bottom to insure maxi- 
mum removal of paint, enamel, lacquer, 
or other coating material. 
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Container for Rare Gases 





IQUID hydrogen and helium are al- 
| ea chemical rarities because suit- 
able vessels for them have never been 
commercially available. Hofman Lab- 
oratories, Inc., has recently patented its 
Liquid Hydrogen Container made of 
three concentric copper spheres. The in- 
ner and outer ones form a conventional 
vacuum flask, with interior surfaces 
polished to a mirrorlike finish. Between 
them is a third sphere, highly polished 
on both sides, which acts as a radiation 
shield. The latter is attached by an un- 
usual connection to the inner sphere of a 
smaller side flask holding liquid nitrogen. 
The basic principle of the design is to 
reduce losses of the liquefied gases 
through evaporation. 

Because liquid hydrogen boils at an ex- 
tremely low temperature, minus 250°C. 
(482°F.), it rapidly returns to the gas- 
eous state even when it is placed in a 
conventional vacuum flask. The Hof- 
man Laboratories’ container limits this 
action by providing a cold barrier in ad- 
dition to vacuum insulation and reflec- 
tive surfaces. Through conduction, the 
radiation shield of the main flask is 
cooled to the temperature of the liquid 
nitrogen in the side flask. Thus evapora- 
tion losses of the liquid hydrogen or 
helium during storage and handling are 
reduced to a negligible minimum. Ex- 
haustive tests are claimed to have 
proved that no other vessel] for these rare 
and valuable liquids approaches the 
new product in efficiency. 

The containers are available in three 
standard capacities—10, 25, and 50 
liters—with side flasks of 5, 15, and 25 
liters, respectively. Other sizes can be 
supplied upon request. 




















































REDUCES LOSSES THROUGH 
EVAPORATION 


The 2-flask liquid hydrogen container. 
The main or larger vessel is made up 
of three concentric copper spheres two 
of which form a vacuum flask while the 
other serves as a radiation shield. The 
latter, together with the liquid nitrogen 
in the small 2-sphere holder, keeps the 
hydrogen cool and thus prevents it from 
returning to the gaseous state. The 
main flask has a protective casing and 
base of spun aluminum. 
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ONE-PERSON ELEVATOR 


The foreman of a large city newspaper 
has to make frequent trips between the 
first and second floors of the building, 
and he is usually in a hurry. If he uses 
the regular elevator he has considerable 
walking to do on both floors and, fur- 
ther, often has to wait for a car. Nego- 
tiating the stairway is both arduous and 
time-consuming. To solve his problem, 
the simple elevator shown here was 
constructed. Its steel framework rests 
on the first floor and extends up and 
through the ceiling. It carries a wire- 
mesh cage suspended from a wire cable 
that runs over pulleys at the top and is 
attached to the piston of an air cylinder 
mounted on one side of the frame. The 
cylinder, made by Ledeen Manufac- 
turing Company of Los Angeles, Calif., 
is 4 inches in diameter, has a 114-inch 
stroke, and is operated with com- 
pressed air at 100 psi. pressure. Move- 
ment of the elevator is controlled from 
the cage by a foot switch connected to 
a solenoid valve. 





By a system invented by a U.S. Air 
Force sergeant stationed in Japan, air- 
plane engines can be prepared for stor- 
age at a considerable saving in time by 
the aid of a compressor. The engines are 
filled with an anticorrosive liquid con- 
tained in a tank into which air, drawn 
through a dehydrator before compres- 
sion, is admitted. Under the pressure of 
the air exerted against the free surface of 
the fluid, the latter is “‘pumped” into 
the engine through a hose connection 
with a triggered nozzle, which is inserted 
into an opening made by removing one of 
the spark plugs. Where the system has 
been used it has saved 1000 man-hours 
a week. 


Cleaning Machine-Picked 
Corn with Air 


LEANING corn as it is harvested 

mechanically is done efficiently by a 
new triple air-jet blower named the 
Flash-O Blower by its builder, the 
Fleischer-Schmid Corporation, of Co- 
lumbus, Neb. Ordinarily, dirt, stalks, 
and loose husks are picked up along with 
the corn, and this debris must be re- 
moved during loading to enable the 
farmer to get a government loan on his 
stored crop. Clean corn is said to dry 
faster and offers greater protection a- 
gainst spoilage during prolonged stor- 
age periods. The manufacturer states 
that users of pickers report obtaining 
more shelled corn when the machines are 
equipped with the air-jet blower. 

The combination corn picker-blower 
shown here is unique in that is has three 
powerful air jets located at key places: 
one is at the top of the husking bed and 
removes loose husks, stalks, and dirt 
picked up with the corn. Another directs 
a strong current of air up from the bot- 
tom of the bed, fluffing and loosening 
husks and silk to insure more thorough 
cleaning. The third jet keeps the hopper 
clean and prevents any remaining trash 
from moving up the elevator. 

The blower, which operates through 
belt drive from a simple power take-off, 
is rugged and compact. Built of heavy- 
gauge steel with a sturdy frame, its ship- 
ping weight is only 100 pounds. The 
fan is provided with self-aligning ball 
bearings. The unit is designed for quick 
and easy mounting, there being no holes 
to drill, and is suitable for use with all 
popular makes of pickers, as well as with 
other farm machinery or services where 
a strong blower is needed. 























BLOWER ON PICKER 


Mounted on the rear end of a standard 
corn picker, the blower directs strong 
currents of air to three different places 
to insure thorough cleaning:of:the corn: 
The unit has a top speed of 3000 rpm., 
and can be used for curing hay in barns 
or serve elsewhere on a farm where 
strong air currents are needed. Tubing 
used is 4 inches in diameter and is of 


the flexible type. 






Industrial Notes 





Light and heavy industrial equipment 
can now be quickly and inexpensively 
identified and classified by markings that 
can’t wear off, drop off, or get lost, ac- 
cording to the Handicraft Division, 












































Burgess Battery Company, manufac- 
turer of the new Vibro-Tool Marking 


Kit. The tool has a tantalum-carbide 
point and is said to write as smoothly as 
a pencil on sieel or any other metal, 
plastic, wood, glass, or ceramic surface. 
Because of its light weight and even bal- 
ance it rests easily in the hand, and its 
quiet, cool-running vibrator motor per- 
mits long use without fatigue on the part 
of the operator. 





To what extent rubber is depended 
upon today to give motorists riding com- 
fort is brought out by the following 
figures released by The Goodyear Tire & 
Rubber Company. In 1925 the average 
car boasted about 3 pounds of rubber, 
exclusive of tires. The 1950 models, with 
their 350 to 400 rubber parts, depending 
upon the make, need 94 to 143 pounds, 
of which tires and tubes account for 24 
to 43 pounds. 





Grafize is a new lubricant put out in 
powder form by Reardon Products for 
home, office, or factory. It is applied by 
a refillable applicator of rubber and is 
said to act like graphite but, unlike the 
latter, does not soil clothes or hands. It 
can be blown dry into moving parts or 
added to oils or greases if greater lubri- 
cation protection is desired. 





Here’s a service that should appeal to 
householders burning coal for heating 
purposes, the only trouble is that, so far 
as we know, it is available only in Winni- 
peg, Manit. There a dealer delivers fuel 
to a customer as he needs it; a stoker 
feeds the furnace; ashes are stored in a 
pit alongside; and once a week, or at 
longer intervals, vacuum equipment is 
sent to remove the ashes while the serv- 
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ice crew sweeps soot from heating sur- 
faces. Many of us could use such a coal 
dealer-furnaceman. 





Glass that resists the attack of fluo- 
rides is a new development of the re- 
search laboratory and is being made into 
bottles of different shapes and properties 
to meet varying requirements. 





Chipping hammers based on a new 
design have been announced by Inger- 
soll-Rand Company. Known as the 
Controlled Power Chipping Hammer 
line, it has a wide performance range, 
offering a selection of fifteen power sizes 
(five basic hammer sizes) to meet the 
varied cutting conditions imposed by 
present-day metals. Each hammer size 
is available in normal-cut, extra-cut, or 
supercut type, which is made possible 
by a structural variation in one part 
interchangeable throughout the whole 
line. Provided with the company’s new 
Airite valve, which feeds accurately 
proportioned amounts of air to the front 
and rear of the piston, tools are said to 





maintain top cutting efficiency. Three 
different kinds of handles, which lock 
firmly in place, are available and enable 
operators to do their work with greater 
speed and less effort than formerly. All 
are of the open type with the trigger on 
the outside, as shown, or on the inside. 
By means of a new hard-surfacing proc- 
ess used exclusively by Ingersoll-Rand, 
piston life has been increased 12.3 times, 
it is claimed. Other importart parts of 
the hammer that are subjected to wear 
also are plated. 

Packing material which is chemically 
inert is offered in a wide variety of 
molded shapes under the name of Chem- 
Jon by the Crane Packing Company. 
Retaining all the properties of the fa- 
miliar braided type, it is not attacked by 
acids or alkalis, and, according to the 
manufacturer, stands up for a long time 



























under conditions never before successful- 
ly sealed by packing. It is effective at 
temperatures up to 450°F. and is said to 
have high flexibility, which is especially 
helpful in the installation of rings. When 
split, they can be twisted and placed 
directly on a shaft without completely 
removing the gland. The new molded 
styles are also claimed to have exception- 
al electrical properties including low 
power factor and low dielectric constant 
which make the material an excellent in- 
sulator for high-frequency transmission 
lines where low loss is an absolute neces- 
sity. Washers, rings, self-sealing “V” 
cross-section rings, ring gaskets, and 
jacketed (French) gaskets are standard 
forms, and many special shapes are mold- 
ed by the company to meet individual 
requirements. 


Steel containers used by the armed 
services during the war to keep ship- 
menis in condition for immediate use 
are now offered to industry by the Steel 
Drum Packaging & Acc. Inc., which was 
largely responsible for their develop- 
ment. Ranging in capacity from 4 to 55 
gallons, they have an inner pack to hold 
the contents firmly in place with one inch 
clearance on all sides. Individual units 
of this type made as many as ten to 
twelve trips between manufacturers’ de- 
pots and battle fronts. A supply of silica 
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gel is placed inside prior to sealing and 
will protect the contents even for ten 
years it is claimed. Typewriters, adding 
machines, generators, small engines, sub- 
assemblies, etc., can thus be shipped 
damage free. The reusable containers 
may be marked for purposes of identifica- 
tion, and packed in pallet form are easy 
johandie. Standard inner packs of vari- 
ous designs are available, and special 
ones Will be engineered by the company 
upon request. 




















New solenoid single-plunger valves 
have been added by C. B. Hunt & Son, 
Inc., to its Quick-As-Wink line. Known 
as the Type “‘SA,” it has a small sole- 
noid which travels through a '%-inch 
stroke to move a small plunger on a 
pilot valve which, in turn, applies air to 





















the operating piston to move the main- 
valve plunger. The design is said to in- 
sure positive performance and a much 
greater working force than is obtainable 
with a large direct-connected solenoid. 
Reduced amperage requirements per- 
mit operation with standard pilot 
switches, and because the _ solenoid 
plunger and pilot cylinder weigh only a 
few ounces and have a short travel the 
valves can function at high speeds on air 
pressures up to 200 psi. They are especi- 
ally suitable for use with certain produc- 
tion welders and other high-cycle equip- 
ment. Housing and all internal parts, ex- 
cept the packing, are of brass or bronze. 
Plungers and pistons are of stainless 
steel. 





























parent or opaque colors. 
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Rez-N-Cote is the name of a new syn- 
thetic lacquer that is said to make wood 
waterproof. Applied by brush or spray 
gun, it air dries in five minutes, or in one 
if exposed to infrared lamps or similar 
equipment. According to the Schwartz 
Chemical Company, Inc., maker of the 
product, the film remains flexible, is not 


affected by expansion or contraction of 
the wood, does not soften when sub- 
merged in water for extended periods, 
dries free of blush or haze, and may be 
cleaned with alkaline soap. The lacquer 
is available in clear form and in trans- 


What is described as a multipurpose 
compound for maintenance coating and 
production finishing has been announced 
under the name of Kem-Ban by Ace 
Laboratories. Based on a special copoly- 
mer as a binder and incorporating rub- 


ber derivatives as plasticizers, the ma- 
terial is said to be an effective rust in- 
hibitor; to offer excellent resistance to 
acids, alkalies, chemical fumes, salts, 
and alcohols; to be a fire retardant; and 
to possess high dielectric strength— 
properties that make it suitable for pro- 
tecting metals and nonmetals, including 
wood, linoleum, composition flooring, 
concrete, paper, rubber, and textiles, as 
well as for insulating and exterior finish- 
ing motors, controls, and other electric 
equipment. As a rust preventive it can 
be applied directly even to polished sur- 
faces and serves as a primer for subse- 
quent coats. It is put on by spraying, 
dipping, or brushing and is available in 
clear form and in a number of colors. 





Intense vibration to speed the un- 
loading of such materials as soda ash, 
cement, lime, carbon, coal, iron ore, and 
other materials shipped in bulk is in- 
duced by a new air-operated device of- 
fered by the Cleveland Vibrator Com- 
pany. The assembly incorporates a cast- 
steel male and female wedge-type 
mounting bracket for attachment to 
hopper railroad cars, but is also recom- 
mended for use on other materials-han- 
dling equipment such as special hoppers, 
bins, chutes, flasks, and mining cars. Air 
consumption ranges from 30 to 36 cfm. 
at 80 psi. By means of a pressure regu- 
lator the speed of operation of the stand-+ 





ard unit can be varied from 700 to 1100 
vibrations per minute and of the heavy- 
duty models from 600 to 1000 per min- 
ute. Equipped with swivel-type air-in- 
take connections, the vibrators can be 
moved from one application to another 
without hose kinking or twisting. They 
are available in standard 3-inch piston 
diameters and 3-inch heavy-duty long- 
stroke sizes. 





Conveying fluids under high pressure 
through piping that rotates a full 360 
degrees in all planes is the purpose of an 
improved ball-bearing swivel pipe cou- 
pling announced by Gil-Lair Products, 
Inc. The unit has no projection and is 
free from bolted flanges, threaded 
sleeves, locking rings, and keys. The ro- 
tating members are held together with 
two sets of ball-bearings operating in 
flame-hardened and ground ball races. 
A patented metal-backed packer as- 





sembly renders the coupling tight under 
all pressures from vacuum to 12,000 psi. 
It is made up of two packers each con- 
sisting of a T-shaped metal backer to 
which a pair of synthetic rubber lips are 
vulcanized and bonded. Each backer 
functions in its own chamber. High- 
pressure swive! pipe couplings are made 
of steel; those for low-pressure service 
are of aluminum, bronze, and malleable 
iron or steel. They are designed for an 
average speed of rotation not to exceed 
60 rpm. and are available in a wide range 
of sizes and for working temperatures up 
to 225°F. The company is prepared to 
develop couplings for special industrial 
applications. 





Several advantages over conventional 
bottom-opening skips for mine shafts are 
claimed for a new type designed by G. L. 
Saunders of Toronto, Canada. Accord- 
ing 1o the latter, his skip travels only 5 
feet 8 inches to dump its load, as com- 
pared with 27 feet in the case of present 
types of like capacity. Also, by saving 
headroom, it permits the use of a small- 
er headframe or larger surface ore bin. 





Shown here is a new stacker in the 
Portelvator line made by the Hamilton 
Tool Company. With a carrying capac- 
ity of 1000 pounds the platform can be 
raised from a minimum of 6 inches above 
the floor to a maximum height of 58 
inches. It locks automatically at any 
position throughout its range and can- 
not slip or settle under the load. Plat- 











form is 26 inches wide and 24 inches deep 
and is moved through the medium of a 
hand crank, roller chain, meshing bevel 
gears, and screw. 

Only 11 inches high, the new Norgren 
Filter-Regulator pictured combines fil- 
tering and pressure regulation in one 
compact unit. It is designed for use with 
air and any noncorrosive gas at pressures 
up to 125 psi. and 
at ambient tempera- 
tures up to 120°F. 
The filter has a direc- 
tional inlet that gives 
the entering fluid 
a centrifugal force, 
throwing entrained 
moisture and solids 
against a transparent 
bowl, where they run 
down into a quiet 
zone beneath a baffle. 
Remaining solids are 
removed by a 200- 
mesh screen of rein- 
forced monel wire. 
The separator has no 
moving parts and no cartridge to replace. 
The performance of the regulator is 
claimed to exceed that of types having 
larger diaphragms and valve ports. The 
entire unit is easily installed and dis- 
mantled without necessitating removal 
from the line and is recommended for 
service on production machines and 





.changed from 


spray-painting equipment, for instru- 
ment control, and for general industrial 
air-line use. 


Accurate measurement of gas-flow 
rates can be made at low cost by the use 
of a new variable-area flowmeter known 
as the Floguide developed by the Fisher 
& Porter Company. Moving freely with- 
in a tapered precision-bore metering 
tube is a weight or float, both fabricated 
from stainless steel. The former is 
brazed to cast-iron inJet and outlet fit- 
tings, permitting simple panel installa- 
tion. An extension below the tube car- 
ries a wide-angle, rotatable metering 
scale, and an indicator beneath the float 
permits direct reading of the flow rate. 
The Floguide is available in capacities 
ranging from 45 to 16,000 standard 
cubic feet of carbon dioxide per hour, 
200 to 76,000 SCFH hydrogen, and in 
comparable capacities for other gases. 
Although primarily designed for low- 
pressure service, all sizes can be furnished 
to withstand a working pressure of 600 
psi. Maximum operating temperature is 
limited by the properties of commercially 
available packings. 

Quick reversibility of action is the 
feature of the new Foxboro Stabilflo air- 
operated control valve. In a few minutes, 
without the use of special tools, it can be 
“air to open”’ to “‘air to 
close,’’ or vice versa. It is not necessary 


to remove the valve from its installation 
or to shut down the controlled flow, the 
To reverse the ace. 
tion of the valve motor allthatis neededis 
to take out the housing assembly, rotate 
it one quarter turn, and put it back. This 
calls for the removal and replacement of 
but four bolts, which is done with a 


manufacturer says. 


standard wrench. 


Adhesive tape with the unbelievable 
tensile strength of 500 pounds per inch 
of width is now under production by 
the Minnesota Mining & Manufacturing 
Company and is to be distributed this 
spring. It has a backing of acetate film 
to which is applied a rubber adhesive in 














1 Lower hose replacement costs. 
“Mine King" is built to stay on 
the job longer, under severest 
werking conditions. 


2 Fewer connecting points and 
coupings. “Mine King" is 


avaiabe in extra long lengths, 


3 Easier nndling Extreme flex- 
ibility ‘cilitates drilling in 
“tight” spots and coiling for 
transport. 
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... Wit MINE KING’ 
Sandard of Quality KR HOSE 


GOODALL RUBBER COMPANY 


/ GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


Branches Philadelphia *New Yorks Boston+ Pittsburgh + Chicago: St. Paul+Los Angeles 
San Francixo + Seattle + Salt Lake City « Denver « Houston « Distributors in Other Principal Cities 













Contact our nearest 


Branch for details. today. 








KEEP your expensive moisture removal 
equipment at top efficiency — automatic- 
ally drain these vital units of the moist- 
ure they collect with low cost Armstrong 
Air Traps. Armstrong traps on separators, 
aftercoolers, etc., save you air, time and 
labor, eliminate human failure. 


Ruggedly built, these units are available 
in three types, ball float, snap action or 
inverted bucket models to give you best 
service for a given condition. 

Bulletin No. 1433 gives the details. 


Local stocks mean quick delivery. Act 


ARMSTRONG MACHINE WORKS 
885 Maple St. e Three Rivers, Michigan 





without Economical 
Armstrong Air Traps 






No. 71 Snap 
Action Trap 





No. 21 Ball Float 


Trap $11.00 
8: = 





Bucket Trap $20.75 


{43 ARMSTRONG 4 TRAPS 
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which thousands of glass filaments are 
embedded parallel with the tape. These 
gossamer threads serve as a reinforcing, 
like steel rods in concrete. Designated as 
No. 890, it is being made in widths of 4. 
y, and 1 inch and is intended for strap- 
ping fiberboard cartons, steel coils, pipes, 
etc. Sample rolls can be obtained from 
the company at 900 Fauquier Street, St. 
Paul 6, Minn. 





Public Service Company of New 
Hampshire is now operating what is 
claimed to be the most efficient electric 
generating station of its size. In this 
combination mercury vapor-steam plant 
of 40,000-kw. capacity, liquid mercury 
is vaporized by burning either pulver- 
ized coal or the lowest commercial grade 
of fuel oil and then passed through two 
7500-kw. turbogenerators. The still hot 
vapor next goes to condenser-boilers, 
where its latent heat produces enough 
steam to drive a 25,000-kw. turbogen- 
erator. Named the Schiller Station for 
Pres. Avery R. Schiller of the operating 
company, the plant will feed current 
into a transmission network that supplies 
power to most of New Hampshire. The 
generating equipment was built by Gen- 
eral Electric Company. 















SECOND-STORY SPRAY GUN 


For painling overhead, the Eclipse Air 
Brush Company, of Newark, N. J., has 
introduced the extension spray gun pic- 
tured here at work on the hull of a ship. 
Extensions from 4 to 12 feet long are 
available, permitting paint to be applied 
to heights of 16 feet or more. A 6-foot 
extension weighs only 4 pounds. The 
guns, which are offered in three models, 
can handle any sprayable fluid from 
light paints to heavy asphaltic com- 
pounds. 
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, THE RIGHT 
COMBINATION 
FOR DEPENDABLE 
PIPE LINES 





































Naylor Wedge-Lock Coupling Joins 
Naylor Light-weight Pipe To Do a 
Better Job for Mining Engineers 


The Naylor one-piece, positive type Wedge-Lock 
Coupling slips over the grooved or shoulder 

ends on Naylor pipe to provide the fastest and 
easiest method yet devised for connecting pipe. 
A hammer is the only tool needed. Joints can be 
made up with only one side of the pipe in the 
open. Other advantages include tight, leakfree 
joints, less power loss, smoother operation, more 
consistent delivery, long service life and high 
re-use value. Add to this, the outstanding 
performance of Naylor light-weight pipe and you 
have a perfect combination for mining service. 
Pipe sizes 4” to 30” in diameter—thicknesses from 
14 to 8 gauge. Write for Catalog No. 44. 


NAYLOR PIPE COMPANY 


1245 East 92nd Street, Chicago 19, Illinois 


New York Office: 350 Madison Avenue, New York 17, N. Y. 
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ey SAYS 
TIMOTHY F. BURKE 








































@ Timothy Burke, Inc., of Scranton, Pa., have been excavating engi- 
neers for 67 years—in railroad and dam construction—and, for the 
past 32 years, coal stripping in the Anthracite region. Right now they’re 
operating eighteen shovels and draglines. With their experience, they 
know a good engine when it comes on the job... 








Here’s what their Mr. Timothy F. Burke, Vice-Pres. and Gen. M¢r., 
says: ‘‘We installed a Model 148-DKU Waukesha Engine in our Northwest 
Model §5 Dragline to replace a gas engine (of another make) and we 
are very pleased with the performance . .. We have noted a vast improve- 
ment in production, and with regards to efficiency and economy, we 
can say the results have been very 
satisfactory.’’ Easy to start, too, 
these Waukesha Diesels, and smooth 
-..Snappily responsive to all power 
and load demands. 


























Auto Gear & Parts Company, Inc., 
of Philadelphia, conversion special- 
ists, supplied this Waukesha Diesel 
and installed it. Ask your distributor 
about Waukesha Diesels. Send for 
Bulletin 1414. 

















































Model 148-DKU WAUKESHA DIESEL—Six cylin. [AU S-WULGS), FW tekte) gaol tay, Bf 
ders, 5%-in. x 6-in., 779 cu, in, displace- 


WAUKESHA, WISCONSIN 
ment, 180 hp. maximum. 


NEW YORK @ TULSA @ LOS ANGELES 
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Industrial Literature | 





Changes in the flow rate of gases, liquids 
or other fluids caused by variations in thei; 
pressure and temperature can automatically 
be compensated for by meters described and 
illustrated in Bulletin M-51 of Hagan Cor. 
poration, Pittsburgh 30, Pa. Of the ring. 
balance type, the meters have a built-in jn. 
tegrator that automatically totalizes the 
flow. Publication includes several diagrams 
one indicating how a corrected record such 
as is continually produced compares with an 
uncorrected flow, and another showing a 
typical installation. A copy of the bulletin 
will be sent upon request. 

Henry Vogt Machine Company, Inc., has 
brought out a booklet describing its Clas; 
VL water-tube boiler for industrial plants, 
institutions, and other services having vary- 
ing steam requirements. It is designed so 
that it may be used under limited space con- 
ditions and still expose a large proportion of 
its surface to the furnace, as well as to in- 
sure proper combustion of fuels fired in sus- 
pension or by stokers. Specifications, oper- 
ating data, and detailed drawings of a num- 
ber of installations are contained in the 
booklet, a copy of which will be sent upon 
request to the company at 1000 West Orms- 
by Street, Louisville 10, Ky. 

A leak detector for service where a speci- 
fied vacuum, pressure, or other atmosphere 
must be maintained for extended periods is 
explained in a bulletin put out by Vacuum- 
Electronic Engineering Company, 316 Thir- 
ty-Seventh Street, Brooklyn 32, N. Y. Suit- 
able for both laboratory and industrial use, 
the instrument is said to be so sensitive that 
it can detect a flow of less than 0.00001 
standard cubic centimeter an hour.  Ap- 
plications include the testing of valves, elec- 
tronic tubes, glass-to-metal seals, high- 
vacuum and high-pressure systems, welded 
tanks and vessels, heat exchangers, con- 
densers, porosity of materials such as ceram- 
ics and metals, as well as distillation, re 
frigerating, air-conditioning, and chemical- 
process equipment. 















Telemetering systems for electric-power 
distribution and other industrial applica- 
tions are covered in Bulletin No. GEA-5233 
of General Electric Company, Schenectady 
5, N. Y. They are designed for measuring 
current, voltage, power, pressure, position, 
flow, or other electric and nonelectric quanti- 
ties, transmitting the information to a re- 
mote Jocation, and there recording it or 
actuating machinery for its control. May be 
operated mechanically, pneumatically, hy- 
draulically, or electrically, depending upon 
the nature of the material and the distance 
and speed required for transmitting the 
measured variable. The bulletin gives speci- 
fications and other data about the tele- 
meters, shows simple wiring diagrams of 
typical installations, and describes auxiliary 
equipment. 





Designers of air and hydraulic circuits can 
obtain a chart giving valuable flow and 
pressure data by writing to Miller Motor 
Company, 4027 North Kedzie Avenue, 
Chicago 18, Ill. Information in the form of 
tables that eliminate laborious calculations 
are included. One gives both push- and 
pull-stroke pressures in pounds for various 
cylinder sizes and piston-rod diameters at 
pressures from 50 to 3000 psi., as well as the 
respective oil and air consumption of hy- 
draulic and pneumatic cylinders ranging in 
bore diameter from 1% to 20 inches. An- 
other covers pipe sizes necessary for well- 
designed hydraulic circuits and indicates 
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friction pressure losses for different pipe 
sizes and conditions of service, as well as for 
fittings and valves. In addition, the chart 
gives recommended piston-rod diameters for 
yarious loadings and mounting conditions, 
etc. It is available in a 3-color 22x34-inch 
wall chart and in an 8)x11-inch size per- 
forated for insertion in ring binders. 





For concerns who perform partial or com- 
plete assembling operations requiring the use 
of washers, Pheoll Manufacturing Company 
has a booklet covering lock-washer-and- 
screw assemblies. Each unit consists of a 
screw and of a lock washer held underneath 
the head by the rolled screw thread. Al- 
though free to rotate, the washer cannot 
slip or work out of position. The devices are 
said to reduce assembly time. Screws illus- 
trated and described include round-, pan-, 
truss-, fillister-, flat-, and oval-head styles 
in both slotted and Phillips recessed-head 
construction. Plain, indented, and slotted 
hexagon-head types also are available. Lock 
washers covered include external, internal, 
countersunk, spring, flat-metal, flat-metal- 
and-spring, dome, fiber, and heavy-duty 
for both standard and special assemblies. 
The bulletin includes information on special 
kinds of plating, heat-treating, etc. A copy 
of Catalogue No. 80-A can be obtained from 
the company, 5700 Roosevelt Road, Chica- 
go 50, Ill. 





Industrial vacuum hose made by B. F. 
Goodrich Company, Akron, Ohio, is the 
subject of Bulletin 4780 obtainable upon 
written request. The line includes many 
types and sizes such as heavy-duty hose for 
vacuum-cleaning in public buildings and in- 
stitutions; a standard, lighter-weight type 
for portable vacuum cleaners or to serve as 
a breather line to deliver pure air to helmets 
worn by men operating in contaminated at- 
mospheres; hose from 2 to 12 inches in inside 
diameter that may be used with either 
vacuum or low-pressure air to collect and 
convey dust, abrasive particles, scrap ma- 
terials, ground cork, grains, etc.; and an ex- 
haust hose of the same size range for remov- 
ing toxic or corrosive fumes from working 
areas, for carrying large volumes of air at 
normal, warm, or refrigerated temperatures, 
and for collecting nonabrasive materials. 
Also obtainable from the company is Bulle- 
tin 9780 which describes pipes, fittings, and 
valves lined with rubber of varying composi- 
tion to handle chemicals, semisolids, and 
suspensions. 





How foundries and other industries that 
require large volumes of air for ventilating 
purposes can heat the incoming air during 
cold weather effectively and economically is 
told in Bulletin 520.of Dravo Corporation. 
According to the company, exhausting 
huge quantities of air from a closed building 
without replacing it with clean, fresh, ‘‘heat- 
tempered” air results in lower atmospheric 
pressure inside the structure that hampers 
the functioning of exhaust fans, leads to in- 
efficiency in the case of ovens and other 
process equipment by upsetting the com- 
bustion balance, and may cause increased 
wear of machinery through concentrations 
of abrasive or corrosive dust in the atmos- 
phere. The booklet describes how industrial 
heaters, made by the firm, draw in cold air 
from the outside, heat it to the desired 
temperature, and then distribute it through- 
out the working area. The units, which can 
be fired by oil or gas or fitted with combina- 
tion burners to take either fuel, can also be 
used for comfort space heating, for year- 
round ventilation, for process drying, and 
for heat curing. A copy of the bulletin can 
be obtained by writing to the company at 
4 ifth and Liberty Avenues, Pittsburgh 22, 
a. 
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Even on the toughest piping jobs vVICTAULIC Couplings, Victaulic Full-Flow 
Elbows, Tees and other Fittings will make joining those pipe ends quick, easy, 
and economical — assure you a leak-tight piping job! 

You save every way when you join up with “Vic”—a simple two-bolt design 
gives quick, easy hookups, a standard T-Wrench is the only tool needed for 
connections ... joints are positive-locked, leak-proof, will stand up under extreme 
pressure, vacuum, or strain conditions. 

GROOVING THOSE PIPE ENDS is a cinch the Victaulic Way...“Vic-Groover” 
grooves ’em automatically in half the time of a conventional pipe threader! 

The COMPLETE Victaulic Line can’t be beat for efficient, dependable, on-the- 
job piping construction. Yes Sir! Victaulic IS the Easiest Way to Make Ends 
Meet. JOIN UP WITH “vIC”— make your next piping job ALL VICTAULIC. Write 
today for these two: 

Victaulic Catalog and Engineering Manual No. 44. “Vic-Groover’ Catalog No. VG-47. 


















VICTAULIC COMPANY OF AMERICA [agen 
30 Rockefeller Plaza, New York 20, N. Y. : 


Victaulic Inc,, 727 W. 7th St., Los Angeles 14, Calif. 
Victaulic Company of Canada, Ltd., 200 Bay Street, Toronto 1 
For Export outside U.S. & Canada: PIPECO Couplings & Fittings; 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N.Y. 


26TH VICTAULIC YEAR PIPE COUPLINGS AND FITTINGS 


Copyright 1960, by Victaulic Co. of America 
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Our Flex-Disc Clutch, standard equipment 
for the past ten years on Ingersoll-Rand 
portable air compressors, has been adapt- 
ed to punch presses and power shears. See 
photograph above of a 28 in. Flex-Disc 
double clutch—single brake on a No. 310 
billet shear of United Engineering & Foun- 
dry Co., now in service at Keystone Steel 
& Wire Co., Peoria, Illinois. 


Operating advantages of the Flex-Disc 
Clutch Brake include: 


. Air operation at shop line pressure through 
a push button operated electric solenoid valve. 
. Operating temperatures for continuous opera- 
tion at ten cuts a minute do not exceed 140° F. 
. Total wear (by actual tests) on each friction 
facing per 100,000 starts and stops is only 
e .002 in. This gives a life expectancy of clutch 
% — B facings on the order of 6,250,000 cycles. 
oer . Replacement of worn clutch facings is quick- 
y : ly made without dismantling the clutch-brake 
|  g a ; assembly. See photograph at left of the inter- 


locking Flex-Dise construction. 


The Flex-Dise Clutch Brake is available 
in a complete range of sizes from 8 to 


; ey oS 35" O.D., and torque capacities from 3660 
\ —_ : to 578,000 Ib/in. 





INDUSTRIAL CLUTCH CORPORATION 


Waukesha Wiseonsin 
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